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Reference letters. 


a. Anus. | dt. Testis-duct. 
al, Jutestine. | ams". Suspensory ligament of ovary. 
bl'. Urocyst (so-called urinary | 7.s'’. Mesenteric fold. 
bladder). ov’. Right ovary. 
bl". Orifice of the same. | ov'’. Left ovary. 
br’, Bristle passed from interior ts. Testis. 
of right ovary into testis- -s. Urino-genital sinus. 
duct. v'. Longitudinal septum of testis- 
br". Bristle passed into porus duct. 
genitalis of right side. v'’, Valve-like fold at base of 
d.g'. Genital duct. testis-duct. 
d.g'’. Orifice of the same. v.o. Ovarian vein. 


A Revised Classification of the Tuntcata, with Definitions of 
the Orders, Suborders, Families, Subfamilies, and Genera, 
and Analytical Keys to the Species. By W. A. Herpmay, 
DSe., F.L.S., Professor of Natural History in University 
College, Liverpool. 


{Read 5th February, 1891.] 


Durinea the three years which have elapsed since the last part 
of the report upon the Tunicata collected during the ‘ Chal- 
lenger’ Expedition was written, I have had opportunities of 
examining, more or less in detail, many large collections of Tuni- 
eata from various parts of the world, including especially three 
important series of specimens from Australian seas which are 
now in my laboratory, viz. :—the collection of the Australian 
Museum, Sydney (from which I am drawing up a Museum Cata- 
logue); a collection made by Mr. Bracebridge Wilson in the 
neighbourhood of Port Phillip, and sent to me for description by 
Prof. Baldwin Spencer ; and, lastly, the collection made by Prof. 
Haddon in the Torres Straits. I have also been able to make a 
number of observations from the living animals on various parts 
of our own and the French coasts. Consequently I feel that I 
am in a position now to revise the classification put forward in 
the ‘ Challenger’ Report, to deal with those few genera not in- 
cluded in that work and those described since 1888, and to 
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differentiate, so far as can be done in tabular form *, under each 
genus the numerous species not represented in the ‘ Challenger ’ 
Collection. 

There has never been any sufficiently comprehensive work 
on the Tunicata describing all the known species, and although 
this present classification and series of tables cannot pretend 
to be such a revision, still it may be useful as a prelimmary 
essay in that direction, clearing the ground and marshalling 
the species in groups. I can scarcely hope that my system 
of classification will commend itself at all points to my fellow- 
workers: in the primary divisions and subdivisions, however, 1 
have made practically no change upon the ‘ Challenger’ system, 
which has been adopted by most writers on the Tunicata since. 
Still less can I hope to have escaped error in the enume- 
ration and arrangement of the numerous species. The literature 
of the Tunicata is so scattered, and many of the descriptions 
so meagre or even misleading, that it is very difficult in the 
first place to collect the literary material, and in the second 
place to arrange it correctly. The first to attempt this work 
in a group is pretty sure to commit sins both of omission 
and of commission, but may reasonably hope for lenient treat- 
ment from his critics. I shall be very glad to receive and 
acknowledge corrections and additions to the lisis. 

I desire to acknowledge with cordial thanks the very efficient 
assistance I have received from two advanced students of 
University College, Liverpool, Miss A. E. Warham, B.Sc., 
and Miss J. H. Willmer, who, while working in my laboratory 
during the past year, have prepared for me microscope specimens 
and drawings of a very large number of Ascidians. Miss Warham 
especially has devoted a great deal of time to sectionizing nume- 
rous colonies of Compound Ascidians; and both ladies have 
undertaken a part of the laborious work of looking-up references, 
of collecting together the various species of the genera and 
of comparing the characteristics given by different authors, 
and so have enabled me to complete the tables much sooner than 
with my very limited leisure would otherwise have been possible. 

Although a linear classification, such as this of necessity is, 


* Occasionally the characters made use of in some of the tables are not quite 
satisfactory. It is not possible in all cases to distinguish allied species by 
one or two characteristics briefly put. They will serve, however, to indicate 
which original descriptions should be consulted. 
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cannot express adequately the relations existing between the 
various groups, still I believe that these groups are all natural 
assemblages, with the exception of the “‘ Ascidiz Composite,” 
which is to be regarded as being polyphyletic in origin, having 
been derived from several distinct groups of simple Ascidians 
which have independently acquired the property of budding soas 
to form colonies. I believe, then, that although it is a matter of 
convenience to retain still the suborder Ascidize Composite, it 
may some day become necessary to break up this artificial assem- 
blage of colonial forms, and to place the sections beside their 
nearest allies amongst the Ascidie Simplices. 

I have purposely abstained from being too critical in regard 
to closely related or poorly defined genera and species, believing 
it to be more useful in this preliminary revision of the group to 
admit all such doubtful forms if they have any characteristic by 
which they can be distinguished. A number of the older species 
of the Tunicata require to be examined afresh (those it is possible 
to obtain) and re-described, as the original descriptions are no 
longer sufficient to characterize them properly and to distinguish 
them from the numerous species which have been described (more 
fully) since. I have thought it better to err on the side of ad- 
mitting into the tables some of these imperfectly characterized 
species rather than to run the risk of doing an injustice to former 
authors by suppressing species which may eventually turn out to 
be distinct and entitled to recognition. Others of the older species 
which in the present state of our knowledge cannot be placed in 
the tables, but which I do not know to be mere synonyms, have 
been referred to in footnotes or put in separate lists under the 
genera to which they probably belong. 

I have inserted the authorities and the dates of formation of 
the various groups, but have not considered it necessary to 
encumber the text with references to the original papers. There 
can be no difficulty from the author’s name and the date in 
finding the work in question in any bibliography of the Tuni- 
cata, such as that given in the ‘Challenger’ Reports *. I have 


* Tt is unnecessary to acknowledge in detail the full use I have made of the 
published works of my predecessors and fellow-workers at the Tunicata, as I 
have ransacked every paper known to me for lists, characters, and other hints 
as to the affinities of those species IT have not been able to examine myself. I 


have found specially useful the recent papers of Traustedt, Sluiter, von Drasche, 
and Lahille. j : ; 
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also, after the authorities for the species, given in brackets a 
brief indication of the geographical distribution of each species, 
and have there made use of the followmg contractions :— 
N. Atl. (North Atlantic); 8. Atl. (South Atlantic) ; N.W. Eur. 
(the north-western coasts of Europe, such as British area, Danish 
seas, &c.); E. N. Am. (the eastern coast of North America) ; 
Aret. (the Arctic seas) ; W.Ind. (the West Indies); Med. (the 
Mediterranean, including the Adriatic); Red 8. (the Red Sea) ; 
Ind. O. (the Indian Ocean); Mal. (the seas of the Malay Archi- 
pelago); Austr. (the coasts of Australia}; A. Arct. (the Ant- 
arctic); Mag. (Straits of Magellan and the neighbourhood) ; 
S. Pac. (South Pacific); N. Pac. (North Pacific Ocean); and 
Jap. (Japanese Coast). 


TUNICATA, Zamk., 1816. 


This class is divided into three Orders, the Ascidiacea, tle 
Thaliacea, and the Larvacea. 


Order I. ASCIDIACEA, Blv., 1827. 


This group includes fixed or free-swimming Simple or Com- 
pound Ascidians, which in the adult are never provided with a 
tail and have no trace of a notochord. ‘The free-swimming 
forms are colonies, and the simple Ascidians are never free- 
swimming. 

The test is permanent and well developed; as a rule it 
increases with the age of the individual. 

The musculature of the mantle is in the form of an irregular 
network, there being no regular circular bands. 

The branchial sac is large and well developed. Its walls are 
perforated by numerous slits (the stigmata) opening into a single 
peribranchial cavity, which commuuicates with the exterior by 
the atrial aperture. 

The anus opens into the peribrancbial cavity. 

Many of the forms reproduce by gemmation, and in most of 
them the sexually produced embryo develops into a tailed 
larva. 
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The Order Ascidiacea is divided into three Sections—the 
Ascidie Simplices, the Ascidie Composite, and the Ascidize 
Lucie. 


Suborder I. ASCIDI[4i STMPLICES, Savigny, 1816. 


This group contains fixed (rarely unattached, but never free- 
swimming) Ascidians which are solitary, and very rarely repro- 
duce by gemmation ; if colonies are formed, the members of the 
colony are not buried in a common investing mass, but each 
has a distinct test of its own. 

The Ascidice Simplices include four families—the Molgulide, 
the Cynthiide, the Ascidiide, and the Clavelinide. 


Family I. MOLGULIDA, Lac.-Duth., 1877. 


Body usually free, sometimes fixed, rarely pedunculated. 

Test cartilaginous, coriaceous, or membranous, usually covered 
with sand &¢., which adheres to long hair-like processes of the 
test. Branchial aperture 6-lobed, atrial aperture 4-lobed. 

Branchial sac usually longitudinally folded (5 to 7 folds on 
each side); internal longitudinal bars not papillated; stigmata 
more or less curved, usually arranged in spirals. 

Tentacles always compound, usually much branched. 

Intestine attached to the inner surface of the mantle on the 
left side. 

ftenal sac present, upon the right side of the body. 

Gonads on the inner surface of the mantle, usually deve- 
loped on both sides. Larve usually tailed, in a few species 
anurous. 


This is the most highly differentiated family of the Ascidize 
Simplices. It contains the following genera :— 


| Benkl sac With no folds.....cssccrconcsssane sadnsssserstessedsssneteen 1 
Branchial sac with from 5 to 7 longitudinal folds on each side......... 2 


A pair of gonads, one on each side, the left one anterior to the intes- 
1 TINE ...ssecerenrerseseessecroserecaneenesesencsescnnssensnase Paramolgula. 


Infundibula = conical, placed in longitudinal rows, one in each 
MES ,..c1sscescavabaes sevesseeeeres see hee eee eee REE eee ee tae Bugyra. 

® [ Hafinelibuda relatively small, corkscrew-like, many in each mesh, 
Bostrichobranchus. 
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Body attached, pedunculated, free from sand, and with stigmata not 

PMS pineal Seeeee tena sens wsidnen res eulsrensesasescanseiac seasons Ascopera. 
Cevenile free, globular, and sandy, with stigmata in spirals ............ 4 

4 With 5 folds on each side of the branchial sac.............:se000 Pera. 
{ NViEEGror 7 toldsromeachi sider cc..1----cees-ss-esenssessenenensessencecnesetts 5 

. { With the branchial and atrial lobes laciniated ......... Ctenicella. 
si | Wilh mi@ Gn TETORAKOG, — CoogoanooanosonopacqnnaqnoanacoacHbeacosomndavBonn0aN 6 

« { With a single gonad, on the left side.................-+++ Eugyriopsis. 

: { RVaties) fOnads, One ON GACH BIKE .....0.ceseesessseccesaeenonne Molgula. 

Paramoteuna, Traustedt, 1885. 
Body free. 


Test covered with adhering sand. 

Branchial sac with no folds. Stigmata spirally coiled and 
arranged in infundibula. 

Gonads present on both sides of the body. 


This genus contains the single species 
Paramolgula Schulzii, Traustedt. (Mag.) 


Everra, Alder & Hancock, 1870. 


Body globular, unattached. Branchial aperture 6-lobed, atrial 
4-lobed. 

Test usually thin and transparent, incrusted with sand or . 
plain. 

Branchial sac with no folds. Internal longitudinal bars few, 
broad, and ribbon-like. Infundibula large, conical, formed of 
regularly coiled vessels, which form a double spiral meeting at 
the apex. They are placed in longitudinal rows, one in each 
mesh. 

Tentacles compound. 

Gonad forming a single mass situated on the left side close to 
the intestine. 


The species of this genus may be distinguished as follows :— 


Body attached by a very long peduncle. 
E. pedunculata, Traust. (Arct.) 
ady Nob pedunculated sicis.ncsscaesasuanenseeceesassnesnssesssesseneeeeeme ee 


Test thin, transparent, without sand. 
i E. kerguelenensis, Herdm. aon Arct.) 
tehest Opaque, COVErcO WIEN SANG ....2csccuscsesseneeaonedevseseceamenteeeeesce 2 
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i Siphons concealed by a fold of anterior end of test. 
) E. bilabiata, Sluit. (Mal.) 


: | Siphons not concealed by a fold .........:00scasysseekence=+:-2 72-2 3 


Both siphons very long, as long as diameter of body. 
E. pilularis, Verr. (HE. N. Am.) 
Siphons not very long .....:2--00s+s-2-se-scoonersevecss sus 20s00es+ess7 semen 4 


Gonad confined to intestinal loop, 60 tentacles. 
E. adriatica, v. Dr. (Med.) 


Gonad not confined to intestinal loop ..........,s.:...0.00..0s60sessa nen 5 
y { Gonads paired * ......+--++0+2++- E. symetrica, v. Dr. (Arct. & Med.) 
“| Gonad single, crossing over intestinal loop ............ PPE aocaocacsce: 6 


With a circular area on side free from sand. 
E. glutinans, M6ll.(Atl.)( = E.arenosa, 


6 Body entirely covered with sand. Ald. & Haune.). 
E. globosa, Hance. (N.W. Eur.) 


BostRicHoBRaNcHus, Traustedi, 1882. 


Body free, sometimes sandy. 

Test moderately thick and tough, wrinkled. 

Branchial sae with no folds. Infundibula of small size, cork- 
screw-like, and placed many in a mesh. 

Gonad present on the left side only. 


This genus contains a single species, Bostrichobranchus man- 
hattensis, Dekay, from the east coast of North America. 


Ascoprera, Herdman, 1880. 


Body more or less pyriform, pedunculated, attached. 

Test thin, between membranous and leathery in texture, having 
no adhering sand and no hair-like processes. 

Branchial sac with seven folds on each side. Stigmata straight 
or curved, but not arranged in spirals. No infundibula. 


Tentacles compound. 
Alimentary canal on left side, running antero-posteriorly. 
Gonads developed on both sides. The gland on the left side 


lies ventral to the rectum. 


There are two species, separated thus :— 


* This species seems to belong to Paramolgula rather than to Eugyra? 


CLASSIFICATION OF THE TUNICATA. 565 


Body pyriform, stalk short, stigmata mostly curved. 
A, gigantea, Herdm. (Kerguelen Isl.) 
| aa club-shaped, stalk long, stigmata mostly straight. 
A. pedunculata, Herdm. (Kerguelen Isl.) 


Pera, Stimpson, 1852. 


Body attached or free, may be slightly stalked. 
Test sandy or not. 
Branchial sae with five folds on each side. Stigmata in spirals 


or in rows. 


This genus (which is simply those Molgulids with five folds 
only on each side of the branchial sac) contains four species*:— 


| test delicate and transparent ...... P, chrystallina, Moll. (N. Atl.) 
Mestropagque anGeMOrolOMeSS SANCY ....5...sosceerocssa+oessecsecseeenseesees 


P. longicollis, Wagner. (Arct.) 


With very long branchial and atrial siphons. 
With the siphons short or inconspicuous ............seesccsesseveenveneeeees Z 


9 { Stigmata of branchial sac curved... P. Hancocki, Herdm. (N.W. Eur.) 
| Stigmata straight .......cssesssssesses P. Carpenteri, Herdm, (N, Atl.) 


CrenrcEetLa +, Lacaze-Duthiers, 1877. 


Body fixed. 
Test covered with sand. Branchial and atrial lobes laciniated 


or cleft at their edges into numerous sharp processes. Atrial 


siphon furnished with a bilobed valve. 
Branchial sac with seven folds on each side. Stigmata spirally 


coiled, arranged in infundibula. 
Dorsal lamina with the margin toothed. 
Gonads present on both sides of the body. 
The four species of Otenicella may be distinguished thus :— 


Dorsal tubercle horseshoe-shaped ........- C. Lanceplaini, Lac.-Duth. 
(N.W. Eur.) 


Dorsal tubercle S-shaped .........sessecssensererceneceeesesrereneseneeceaceer ees 


* Pera Husley, Macd., is a Rhodosoma (see Ascidiide). 

+ Molgula complanata, Ald. & Hanc. (N.W. Hur.) may belong to this genus. 
Tf so, it differs from the other species of Céentcel/a in having only 6 folds on 
the left side (right, of Hancock) of the branchial sac. Lithonephrya eugyranda 


of Giard probably belongs to Czenicella. 
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Dorsal tubercle with long axis transverse to long axis of body. 
C. Morgate, Lac.-Duth. (Med.) 


Tentacles slightly branched, dorsal lamina strongly toothed. 
C. appendiculata, Heller. (Med.) 
Tentacles well branched, dorsal lamina slightly toothed. 
C. Korotneffii, Lac.-Duth. (N.W. 
Eur, & Med.) 


Dorsal tubercle with long axis parallel to long axis of body ............ 2 
1 


Motevra*, Forbes, 1853. 


Body usually globular, attached or free, often encrusted with 
sand and mud. Branchial aperture 6-lobed, atrial 4-lobed ; lobes 
not laciniated. 

Test usually thin, but tough; often with hair-like processes on 
the outer surface. 

Mantle thin and membranous; musculature usually feeble, 
consisting chiefly of long radiating bundles arising from the bases 
of the siphons, and of short fusiform clumps of fibres scattered 
through the mantle. 

Branchial sac with 6 or 7 longitudinal folds on each side. 
Stigmata more or less curved, coiled spirally in infundibula. 

Tentacles compound. 

Alimentary canal on the left side of the branchial sac. 

Gonads developed on both sides. 

Renal organ in the form of a erescentic sac placed in the 
centre of the right side of the mantle, and usually containing 
concretions. 


The numerous species + of Molgula which have been sufficiently 
characterized may be separated as follows :— 


With 6 folds on each side of the branchial sae ............se0+eceaeee Vosee eel 
With 7 folds ...:ss..cseacacesescousdeaeeccssacceceeereere se ene teat nee eee 2 


Lower ends of the folds provided with tongue-like processes. 
1 M. euprocta, v. Dr. (Med.) 
No such processes present .......cseseseee DO GROTERHOOCEO FCoE CEABaFAnEACSNeC r. 


* Includes Gymnocystis, Giard, and Anurella, Lac.-Duth. 

+ Molgula psammodes was described by Traustedt in 1880, but was not in- 
cluded in the table of species of the genus given by the same author in 1882, 
and consequently has probably been given up. According to Carus, it is the 
same as MV. occulta, Kupff. 
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Small papillze on the edges of the stigmata. [Tur.) 
3 M.impura, Heller. (Med., N.W. 
UNO EUCMMRIATMC,....04 cnc. neneesvesouhescvasnsendan eos sans seen ete teamememen a: 
f Dorsal tubercle elongated, not horseshoe-shaped ..........cseeeccesesseeeee 5 
Dovel tubercle horseshoe-shaped .........0...<+s+secaeuerssosswerereemenagte 6 


Dorsal tubercle nearly linear, subarcuate. 
M. eugyroides, Traust. (8. Atl.) 


> Dorsal tubercle irregularly convoluted, serpentiform. 
M. Holtiana, Herdm. (N.W. Eur.) 


. f Aperture between horns of dorsal tubercle turned to the left............ ou) 
EPPerE ue (ENE POSteriOrly .......0.cesecoeceseegecsessoceeseasseeannemennne 8 


4 to 6 inter. longit. bars on a fold; anus with plain free edge. 
M. Koreni, Erenet. (W. Ind.) 


2 tore inter. longit. bars on a fold ........0.-.ecernsivcccenseccesconseueten 
f Anus with a fringed edge ............ M. simplex, A. & H. (N.W. Eur.) 
| Margin of anus smooth .............45 M. macrosiphonica, Kupf. (N.W. 
[Eur.) 
8 Pee OAGIENP IATVINA CHTIEG <<.-..sc.cesveseocesseasessesessaiansssagnveeencete 10 
id CoROMcOrsalmlamimeashOOthed. Wemtssccet-neres>a--c0scscarsencesereeediereeetee ii) 
10 Anus with a plain edge .........100.5- M. tenax, Traust. (W. Ind.) 
Pee ee cra Hee PCITMCC CCC eatr en reese ns <4 \ccuss-.-o0vsiaseesesecoessn se scaseoaeeane 12 
val d.int. long. bars on a fold ............ M. ampulloides, v. Ben. (N.W. 
[Eur., Med.) 
ain int. long. bars on a fold . .......... M. socialis, Alder. (N.W. Eur.) 
1 emis Witlt plain €dge! .s....02+c0.-s- +00 M. Lutkeniana, Traust. (N.W. E.) 
Anus with a fringed edge ............ M., tubifera, GErsted. (N.W. Eur.) 
{ Dorsal tubercle simple, circular, and funnel-shaped, no horns. 
2 M. pyriformis, Herdm. (S. Atl. i 
| Perea lebu perce CUEVEO, WIEN NOFIIS,.........00cceesesessccnescoencnasegueeeeee 
13 Dorsal tubercle horseshoe-shaped *........sessccsessvcncsceevens scclooelaceeeam 14. 
MOrsa Ib UboRCle S-SMAPEMlsrswssecrscieeta.ccsscecoscasccssscrascesseeecessaveeneee 15 
14 Margin of dorsal lamina fringed or toothed .....s.sssseeenseeeeees BEODGG00C 16 
{ Margin of dorsal lamina plain coodopaqdadedancanqnoagnananEs3caccadoa. seeees 17 
Only the posterior half of body sandy. 
M. gigantea, Cunn. (Mag.) 
The whole of body sandy ............ M. occulta, Kupff. (N.W. E., Med.) 
Siphons retracted between folds of test ; no sand between the aper- 
(HEURES. 2c ;oocoanpencoscoansnsesoonbagacrede M. oculata, Forb. (N.W. Eur.) 
No such folds of test POVESOML) cae scsaecessssesieccatscecnecnsttoatesnane tena 18 
( Papille on the margins of the stigmata. 
18 M. occidentalis, Traust. (W. — 
DNS CHEUNG PLCSENL 5.0.0.50-0sc0sesesneescaveresassescavecsectecsseetsateame 
19 Hormsrofdorsal (uvercle merely. turned nyye.....2.-escseeeoresssee een ee 20 
| Hors of dorsal tubercle coiled spirally ; aperture turned to right side 21 
99 { Test not BAMUY,ssnccecescnsancoutvsraveeceso=sosvcuneatesesimidrentevaceecs=oetteeme 22 
PELE EANGLY, outs sduciex asa laines de aasvass¥asina ston dicalet mena asen a ueeenuns <5 dee 23 
Outside of siphons echinated, or having pointed projections ............ 24 
{ RTOS TOL COMMNLEL donccuxotsasscccmneesareemersuses dah raceme ees mses setae 25 


LINN. JOURN.—ZOOLOGY, VOL. XXIII. ; Al 


568 PROF. W. A. HERDMAN’S REVISED 


| Only the branchial siphon echinated. M. echinosiphonica, Lac.-Duth. 
24 


((N.W. Eur.) 
Both siphons echinated ............+0 M, nuda, Wagn. (Arct.) 
25 Body globular, not attached ......... M. cepiformis, Herdm. (N.W. E. as 
{ Body-attached .....:s0scosssssseonsoorevsenesenssnsea sores es) a staan 
26 f With a short peduncle ............04 M.pedunculata, Herdm. (A, Art 


| With no peduncle 


Attached by a wide area partly on left side. 


9 M. citrina, A. & H. (N.W. Eur.) 
7) Attached by a narrow area at posterior end. 


M. Helleri, y. Dr. (Med.) 


Aperture of dorsal tubercle turned to right side; anus with entire 
=| free edge 


eee eee eee ee eee eee ee ee Ce eee Cece re ee See errr e rere errr re ee errr errr rr ee eee 


Aperture wot dorsal tubercle turned posteriorly ; anal margin entire, 


but. adhering ..cssseweasseossseeenee M.septentrionalis,Traust. (?Arct.) 
Six series of conical papille on the test round the branchial aperture. 
M. nana, Kupff. (N.W. Hur.) 
No such papille present; siphons long. { Eur.) 
M. solenota, Lac.-Duth. (N.W. 
21 No sand &c. on the test .....0...0..+.- M. gregaria, Less. (Mag.) 
Test sandy .c...s+ss0desesttesnmoesseesectcesecuce Cette ee eRere eee hone eee aan 29 
Mantle thick and opaque, with muscles forming a close network. 
29 M. horrida, Herdm. (Mag.) 
Mantle thin, transparent, with the usual Molgulid musculature ...... 30 
f Inferior margin of anus adhering ..........ssseccccccssesesesssecnsnennecerees 31 
304 Margin of anus entire, free; large genital papille on each side of 
| HEXANTENSY CacongncconcanenacosenecossquAcne M. Bleizi, Lac.-Duth. (N.W. Eur.) 
Stigmata small and short ; anus bilabiate. 
3l M. grenlandica, Traust. (N. Atl.) 
Stigmata very long; anus rounded... Jf. roscovita, Lac.-Duth. (N.W. 
{ Hur.) 
4 int. long. bars on a fold .......0... M.Forbesi, Herdm. (Austr.,Mal.) 
5 or 6 int. long. bars on a fold ...... M. Martensii, Traust. (Ind. O.) 


Molqula boreas, Traustedt (Arct. ?), appears to come in here 
beside JL. Forbesi and If. Martensii, but Iam unable to find a 
description which will give differentiating characters. 


Everriopsis, Roule, 1885. 


Body ovoid, attached ; not incrusted with sand. 
Test smooth, thick, with no hair-like processes. 


Alantle thin; musculature weak, but both longitudinal and 
transverse. 


Branchial sae with 7 folds on each side. 
coiled spirally in infundibula. 

Tentacles compound. 

Alimentary canal on the left side. 


Stigmata curved, and 
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Gonad single, placed on the left side, anterior to the intestinal 
loop. 


This genus contains the single species Eugyriopsis Lacazet, 
Roule, from the shores of Provence. 


The following Molgulids cannot, on account of the very im- 
perfect descriptions which have been given of them, be placed in 
any of the tables. Probably most of them belong to the genus 
Molgula; several may be synonyms, or young conditions of 
other species :— 


M. tubulosa, Rathke. (N.W. Eur.) 

M. inconspicua, Stimps. (Austr.) Only 4 branchial folds ? 
M. inconspicua, Ald. & Hane. (N.W. Eur.) 6 branchial folds.” 
M. sordida, Stimps. (E. N. Am.) 

M. producta, Stimps. (EH. N. Am.) 

M. arenosa, Stimps. (HE. N. Am.) 

M. pannosa, Verr. (EH. N. Am.) 

M. retortiformis, Verr. (H. N. Am.) 

M. littoralis, Verr. (8. N. Am.) 

M. papillosa, Verr. (E.N. Am.) 

M, pilularis, Verr. (HE. N. Am.) 

M., pellucida, Verr. (E.N. Am.) 

M. labeculifera, Stimps. (China.) [? Ascidiide.] 
M., conchilega(?). 

Cesira parasitica, Macd. (Austr.) 

C. ficus, Macd. (Austr.) 7 branchial folds. 

C. pellucida, Macd. (Austr.) 

M. siphonata, Ald. (N.W. Eur.) 

M. adherens, Giard. (N.W. Eur.) 

Lithonephrya decipiens, Giard. (N.W. Eur.) 
Gymnocystis comosa, Giard. (N.W. Eur.) 
Eugyra arenata, Verr. (E. N. Am.) 


Family II. CYNTHIIDA, Lac.-Duth., 1877. 


Body usually attached, rarely free, sometimes pedunculated. 

Test membranous or coriaceous, rarely cariilaginous or covered 
with sand. Branchial aperture usually 4-lobed, atrial 4-lobed. 

Branchial sac longitudinally folded; internal longitudinal 
bars not papillated. Stigmata straight, never forming spirals. 

Tentacles simple or compound. 

Intestine on the left side, only slightly, or not at all, attached 
to the mantle. 

417 
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Gonads on the inner surface of the mantle, either on both 
sides or on one only. 

This very large and important family contains three well- 
marked sections or subfamilies—the Bolteniine, the Cynthiine, 
and the Styeline. 


Subfamily BoutTEeNrIiIn #&, Herdman, 1880. 


Body attached and pedunculated; peduncle usually very long ; 
branchial and atrial apertures haying either 4. or less than 4 lobes. 

Test coriaceous, membranous or cartilaginous, not covered with 
sand. 

Branchial sae with more than four folds on each side. 

Tentacles compound. 


This subfamily includes four genera, which may be separated 
thus :— 


Fine longitudinal vessels and stigmata present ......+++. . Boltenia. 
No fine longit. vessels in branchial sac ....... oieodaasasteneune saccas) sense 1 
1 { Branchial aperture 4-lobed . tesstersereee Cystingia. 
Branchial aperture more or less ‘triangular | eseees ccaseeneedueeeeee ocueeueen 2 
9 Stalk relatively short and thick ....ccccessesesseesceaceserece Fungulus. 
Stalk relatively long and slender ........ssscessassceeeeee »« Culeolus. 


Bourenta, Savigny, 1816. 


Body more or less globular, fixed on a long peduncle; aper- 
tures lateral, 4-lobed. 

Test coriaceous or cartilaginous. 

Branchial sac longitudinally folded, with 6 or more folds on 
each side. Fine longitudinal vessels present, forming straight 
stigmata. 

Tentacles compound. 

Dorsal languets present. 


The species of Boltenia * may be distinguished as follows :— 


oer: not longer than body ......... B. leguinen, Lesson (Mag.) 
Peduncle many times longer than body...........c00 Con teceevesescsassoensns ; 
1 { Bode globular or nearly ovate; regular qeensrscsensesseseeccsenereceseayeenet 2 


Body irregular, flattened or lobed .......ec...seeaeee Leesieeeedeseeeeneenseente 3 


* Clavelinopsis rubra, Fewkes, is probably a Boltenia, but the description 
insufficient. 
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g f Peduncle sublateral.............004 Reasons B. ovifera, Linn. (N. Atl.) 
Peduneleterminaland median ..,..:....0000.0.+.-ccscenssemeeemmermeer ers =s<=* 
Body subrenifOrm -...ss.ése.<cessscseetees “B. reniformis *, Mach. (Arct.) 
Body elongate-ovate .............. «sa sla dedie’ sinaip sade cous ane teteemeeeeecameanee sees 


Branchial aperture on same level with peduncle; apertures sessile. 
; B. elegans, Herdm. (N. Atl.) 
Branchial aperture not on same level with peduncle ; apertures pro- 


TCM Gmeeee eae vas sicsn senkeceseateseaseee B. fusiformis, Say. (Arct.) 
3 With large lobes or tubercles from tho test ........scssccsscsressonseseaseas 6 
RemerHO SUCH PPOJCCHONS. ......0..0.:s0000cereenssasssonnen sega eee ‘i 
6 No spicules in the branchial sac ...... B. gibbosa, Heller. (Austr.) 
With spicules in the branchial sac ... B. tuberculata, n. sp. (Austr.) 


B. Bolteni, Linn. (Arct.) 
Body not so elongated...............0..++ B. pachydermatina, Herdm. 
(S. Pac., Austr.) 


Body much elongated, narrow fusiform. 


Cystine, MacLeay, 1824. 


Body ovate, attached to a very short peduncle. Branchial 
aperture 4-lobed, atrial irregular, both sessile. 

Test subcoriaceous. 

Branchial sac with longitudinal folds (about fourteen). The 
transverse vessels and longitudinal bars form a loose meshwork 
not divided into true stigmata by fine longitudinal vessels. 

Tentacles compound. 

Alimentary canal on left side; stomach very long. 

Gonads on both sides of body. 

There is only one species known, Cystingia Griffithsit, Mac- 
Leay, brought from the Arctic Seas near Winter Island by 
Mr. W. N. Griffiths, who accompanied Captain Parry. 


' The following species, probably belonging to Boltenia, are in- 
sufficiently characterized and cannot be placed :— 

Boltenia rubra, Stimpson. (H. N. Am.) 

B. microcosmus, Ag. (E. N. Am.) 

B. Burkhardti, Ag. (E. N. Am.) 

B. ciliata, Moller. (Arct.) 

B. australis, Q..& G. (Austr.) 

B. spinifera, Q. & G, (Austr.) 


Funauius, Herdman, 1882. 


Body globular, borne on a short thick peduncle attached to the 
anterior end. Branchial aperture triangular, atrial bilabiate, _ 
Test cartilaginous, but very thin, not modified on the peduncle. 


* Ascidia clavata, Fabr., may be this species, 
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Branchial sac with several slight folds on each side; meshes 
square, no stigmata. No spicules present in the walls of the 
vessels. 

Dorsal lamina a plain membrane. 

Tentacles compound. 

Gonads a single gland on each side. 

This genus contains the single species Fungulus cinereus, 
Herdm., dredged during the ‘Challenger’ Expedition in the 
Southern Ocean from a depth of 1600 fathoms. 


Currotvus, Herdman, 1880. 


Body fixed, pedunculated, more or less ovate; the anterior 
end, where the long peduncle is attached, is narrower than the 
posterior. Branchial aperture more or less triangular; atrial 
aperture bilabiate. 

Test cartilaginous, often very thin, usually rough and papil- 
lated on the outer surface. 

Mantle thin, musculature not greatly developed. 

Branchial sae with about 6 longitudinal folds on each side ; 
consisting of transverse vessels and internal longitudinal bars, 
forming a wide-meshed network. There are no stigmata, the 
fine longitudinal vessels being absent. The larger vessels, espe- 
cially the internal longitudinal bars, are supported by a system 
of branched calcareous spicules. 

Endostyle also strengthened by numerous branched calcareous 
spicules. 

Dorsal lamina represented by a series of triangular languets. 

Tentacles compound. 

Alimentary canal relatively small, placed posteriorly on the left 
side ; stomach ventral, intestine turned anteriorly and dorsally, 
and rectum running posteriorly. 

Gonads on the inner face of the wall of the peribranchial 
cavity, developed on both sides: of the body. 

This is one of the most remarkable and characteristic of the 
abyssal genera of Ascidians. The seven known species were ail 
discovered during the voyage of the ‘ Challenger.’ 


The species may be distinguished by external features as 
follows *:— 


* For a table of distinguishing characters taken from internal structure, see 
‘Onallenger’ Report, part i. p. 126, 
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Peaunole turned WOStGMONlY  scscccea<0--sseacanccaceccoomneeereuerancneceasses 1 
Beedumcle UTM ANORIONY. ..c0.<ssss2<.ssnsvssvsevo.-+-205 <eeeeeeieeeeesesss <a 2 
1 ea end fringed with papilla ... C. recumbens, Herdm. (A. Arct.) 
Dorsal end not fringed ............... C. perlucidus, Herdm, (A. Arct.) 
9 Borsa) end fringed: with papillees.<ccsessas0-+0a0coscneneasese renee teem 3 
Peet end VOU LTINICOU,.......0a0cessedncesssees«ccee sea eee jew setuasenes 4 
3 ae (UG: “Gaoeonccorccadsocabaarocede C. perlatus*, Suhm. (N. Atl.) 
PREFQCENVETY UNGYEN .005.00s000s sane C. Murrayi, Herdm, (N. Pac.) 
Atrial aperture on dorsal edge behind middle. 
4 C. Willemoesi, Herdm, (N. Pac.) 
Atrial aperture in centre of posterior end .............cseccessccvesecssecees 
5 UO COC VCMMENet erste rnisiesssicnstseseni C. Moseleyi, Herdm. (Pac.) 
Surface very uneven, but smooth ... C. Wyville-Thomsoni, Herdm. (S. 
{ Pac.) 


Subfamily CyntuHrin x, Herdman, 1880. 


Body attached, sessile or very shortly pedunculated. Bran- 
chial and atrial apertures with 4 lobes each. 

Test coriaceous, rarely cartilaginous, rarely covered with 
sand. 

Branchial sac with more than 4 folds upon each side (except 
Forbesella tessellata, Forbes). 

Tentacles compound. 

Alimentary canal with no marked stomach, but with a glandular 
lobed appendage. 


There are four genera :—ALicrocosmus, Cynthia, Forbesella, and 
Rhabdocynthia. The lastis anew genus which I aim forming for the 
reception of all those species of Cynthia which are provided with 
needle-like or rod-like spicules of carbonate of lime scattered 
through their tissues; and Forbesella is a new genus which I 
consider necessary for the remarkable Cynthia tessellata of 
Forbes, which differs from all other Cynthiine in haying only 
4 folds on each side of the branchial sae. 


With only 4 folds present on each side ..........cseeeseeees Forbesella, 

{ With moore than 4 folds on each side:........<:essene-s ssn sesdeeee rete reeeeeme 1 
Dorsal lamina plain, intestinal loop narrow ......... Microcosmus. 
Dorsalelamina toothed, intesiinallloopawidel. 2.2... -sseeeseceeaeeseeesere 2 


Rod-like or curved calcareous spicules in tissues... Rhabdocynthia. 
2 { WMISHICER EPIOWLOs PVCSOMG ccuscssaceenssiprasasseeensssqcnuasnee Cynthia. 


* Culcolus Tanneri, Verr. (N. Atl.), is close to this species It may be dis- 
tinct, but has not yet been fully described. 
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_Microcosmus, Heller, 1877. 


Body attached, sessile, not incrusted with a continuous 
coating of sand. Apertures both 4-lobed. A fold of the mantle, 
covered by the invaginated test, usually present at the base of 
the siphons. 

Test coriaceous, thin but tough. 

Branchial sac with more than 4 folds upon each side. 

Dorsal lamina a plain untoothed membrane. 

Tentacles compound. 

Intestine forming a narrow loop, on the left side of the body. 

Gonads on both sides, on the left partly covering the 
intestine. 


The species of ALicrocosmus may be distinguished as follows :— 


| 


Branchial sae with 5 folds on each side. 


M. oligophylius, Heller. (S. Atl.) 
| Branchial sae with more than 5 folds on each side ..........sseeseeeeerees 

1 { Branchial sac with 6 folds on each side..............:sssesccecreresceeeessens 2 
Branchial sac with more than 6 folds on each side ............essseeeeeees 3 

9 | Tentacles fewer than 12............... M. gleba, Traust. (Pac.) 

i Tentacles 20, OF MOLE: ...2s0--20-00c-00cesc0eseesenstad sunessee cep eeee teen 
Tentacles 20; dorsal tubercle simple, cordate. 

4 M. Hellert, Herdm. (Austr.) 
Tentacles 28; dorsal tubercle complex, formed of 2 spiral cones. 

M. Herdmani, y. Dr. (8. Atl.) 

3 { Branchial sac with 7 folds on each side ..........ssscssesseenseeseeeeeeeeeenae 5 
Branchial sac with more than 7 folds on each side ............sescessesene 6 

5 With not mure than 6 or 7 stigmata in a mesh.............-scessecoeceeeeee 
With about 12 stigmataina mesh... M, propinguus, Herdm, (Austr.) 

7 { With 4-5 stigmata in a mest .......030-+00ses.000+cneesess-+s00ssess eee 
With 6-7 stigmata in a mesh ...... M.anchylodeirus,Traust. (W.Ind.) 

8 { Surface of test rough, corrugations irregular and granular............... 9 
Surface not so rough, corrugations regular and smooth ...........2ce008 10 
With an extraordinarily long branchial siphon. 

9 | M. scrotum, D. Ch. (Med. 
Branchial siphon not very long...... M. polymorphus, Heller. (Med. & 

[ Austr.) 
Pinnee of the tentacles unbranched, 12-14 bars on branchial fold. 
10 M. vulgaris, Heller. (Atl. & Med.) 
Pinnz of the tentacles bearing small pinnules, 18-20 bars on fold. 
M. Sabatieri, Roule. (Med.) 

6 eee with 8 folds-on each side ......:02>.-sssssassasssesseeesteeeneaan 
Branchial sac with more than 8 folds on each side ..........ssseeceeeeeees 2 
With 16-20 tentacles, surface rough. M. exasperatus, Heller, (W. Ind.) 

11) With 20-25 tentacles, surface nearly smooth. 
M. distans, Heller. (W. Ind.) 
12 { Branchial sac with 9-10 folds on each side .......ssssssssesesseecescceeeses 13 
Branchial sac with 12 or more folds on each side .........c.cseeseseeeeeees 14 
: re { The 3 lower folds do not reach esophageal aperture. [ W. Ind.) 


M, variegatus, Heller. (Med., 
| All the folds extending beyond the cesophageal aperture 
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With 14-16 tentacles ....csccsceccsssas M, claudicans, Sav. (N.W. Eur., 

5 [Pac., Med., Ind. 0.) 
With 18-20 tentacles ............00000. M. affinis, Heller. (Austr.) 
44) With 14 folds on each side ......... M, Julinii, v. Dr. ( Austr.) 
yah 19 folds omeach side ....., M. Draschii, n. sp. (Austr.) 


RuappocyNTHia*, n. gen. 


Body generally smooth. Branchial and atrial apertures 4- 
lobed. 

Lest generally rather soft and cartilaginous, containing cal- 
careous spicules. 

Mantle also containing caleareous spicules developed in con- 
nective-tissue sheaths. 

Branchial sac with six or more folds on each side. The chief 
vessels contain calcareous echinated spicules. 

Tentacles compound. 

Dorsal lamina toothed. 


There are about a dozen species in this genus, and they may 
be separated as follows :— 


Bianchial sac with 6 1olds on each side..........+...00:<saseeeseeeene Rees 1 
Migre Tria (8 TONGS Gm, GAGETCIS  o5oncqnenbeeerepeenbondaccoooncancanosconsanoes 2 
Surface smooth, test gelatinous, colour whitish. 
1 ft, mollis, n. sp. (Austr.) 
Surface corrugated, test leathery, colour dark brown. 
FR. sacciformis, y. Dr. (Jap.) 
g { Test transparent or semitransparent .........1...-sseeceerersecesreereetseeees 3 
PRCSten Oniciiga GANS PAT CIM bMesscmarcsce cas casieceseoncoecsssosesiocrestaeaseseeeen 4 
3 {7 BOE SEORINCACIL GION M EUR ar secs r0¥0ceenscnsesanscsccesencesesesonspeaeeeeenee 5 
Seto dsronbeachustClOomenesercscercs cess. R. mauritiana, v. Dr. (Ind. O.) 
‘Body elongated ; colour greenish brown. 
5 R. subfusca, n, sp. (Austr.) 
Body rounded, flattened ; colour whitish. 
Zt. tenuis, n. sp. (Austr. ) 
4 { Test soft, cartilaginous .........seeesecescesessteereesteesreeeeesecteceecenanee 6 
IREStM OLIGO CGO r Gatti a INGUstaersstsss)-\ ese eeeescicesesccecesoseredcnecess taste a 
6 { Test thin, surface roughish............ R. papietensis, Herdm. (Pac.) 
| Test thick, surface smooth ....:.:..... R. complanata, Herd. (Austr.) 
"7 Animal barrel-shaped; colour red... 2. rosea, Sluit. (Mal.) 
Not barrel-shaped ; colour grey or yellowish white............ssscseseeee 8 
(SHAME PYTHOLM ...ccssseesenneesess..- R. pyriformis,Rathke. (Pac.,Atl.) 


| Shape oblong, with a broad base, 8 folds on each side. 
8< it. pallida, Heller. (Pac., Atl., W. 
| | Ind., Ind. O. 
\ do., var. billitonensts, Sluit. (Mal.) 
_ * If this is exactly the genus for which Lahille, in 1887, proposed the name 
Herdimania (Assoc. Frang.), then Iehabdocynthia must give way to that prior 
designation. 
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Cyntuia *, Savigny, 1816. 


Body attached, sessile or very shortly stalked, rarely in- 
crusted with sand. Branchial and atrial apertures both 4- 
lobed. 

Test coriaceous, rarely cartilaginous ; no spicules. 

Mantle well-developed, usually with a strong musculature. 

Branchial sac with 6 to 12 longitudinal folds on each side. No 
spicules in walls of vessels. 

Dorsal lamina a plain membrane, or with the free margin 
toothed, or represented by a series of dorsal languets. 

Tentacles always compound. 

Intestine forming rather a wide loop, on the left side. 

Gonads on both sides, the left in the intestinal loop. 


C. irregularis, Herdm. (Austr.) 


CO meee eed ee weeeersereedeeressneeserennresace 


‘Branchial folds only slightly developed. 
Branchial folds all well developed 


1 Body pedunculated ciivcssc-scesesncocccoosnssesssceresvecisceseassessee saan 2 

{ Body sessile ..... rer Sna@anees outs tees accaasinarasaoecsigeiienndnaens eet 3 

9 Test thick and tough crc.c.cesssoecseasecvectessnscusasesceectes crest eet eeeaeeemm + 
‘Test thin and leathery cicc.......0+ocsessuecsnsensccvescasecteee sence eeeeeeneeee 5 

4 { Surface sulcated) sieeeeteeea see rene C. cerebriformis, Herdm. (Austr.) 
Surface incrusted withsand and hairs. C. japonica, Traust. (Jap.) 


5 i Surface smooth, with silky spines... C. formosa, Herdm. (Austr.) 
{ Surface not smooth, haying knobs and warts 
( Mantle thin, muscles weak ; tentacles 50. 
C. castaneiformis, v. Dr. (N. Pac.) 
ee strong and muscular ; tentacles less than 30 
Dorsal lamina having languets the entire length ..........csscssccesseeeees 8 
| Do" sal lamina having languets only at posterior end. 
C. Roretzit. v. Dr. (Sap.) 
ee very much elongated transversely ; tentacles 25-30 ; apertures 
fringed with bristles sJceuynessesyss C. papillusa, L. (Med., N. Atl.) 
Meshes not elongated ; tentacles 16-20. 
C. stolonifera, Heller. (S. Atl.) 


Peer ee ewcceesoreas teenage a derene 


3 { Test more or less covered with sand. ........:0-scassscsesenseuese.se.snee 9 
Test free from sand .....0050 ssssussoserdeaccaeascoseed ene aeeeee tesa ann 10 
g { Body free .......0aseconsssncdneeeeteee eae C. arenosa, Herdm. (Austr.) 
Body attached. ...0:.0....ssscssavenSeumersnnl ads eneaelaee et eeeee eee taan 
Body columnar, with remar kaple pad-like thickening of test anteriorly. 
C. preputialis, Heller. (Austr.) 
Body not columnar, and with no such thickening. 
C. jacatrensis, Sluit. (Mal.) 
10 Test provided with remarkable long branched spines .............s.cee0«: 12 
Test with no such branched spimnes.........s00+0.s0.00s ossessoseessss0es0nene 13 


* Halocynthia, Verrill, is merely a synonym. 
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| Dorsal Jamina a plain membrane ... C. echinata, L. (N. Atl.) 
_ With two rows of small languets ... C. Hilgendorfii, Traust. (Jap.) 
Languets confined to posterior end, 6 branchial folds, [ Med.) 

C. dura, Heller. (Atl., Pac., & 
Languets along the whole length of dorsal VARIN: <a. 5c+:1 oo ees 
Not more than 6 folds on each side of the branchial sac ............00006+ 15 
Biore than 6 folds on each side ...........:scscsecseseuscressoecreereaeeteatee 16 
Reproductive organs in the form of numerous small scattered masses 

attached to mautle ......... secvecess C. corallina, Roule. (Med.) 

Reproductive organs not broken up into numerous separate masses ... 17 
Intestinal loop narrow ............... C. levigata, Heller. (W. Ind.) 
Mies tina Wl OOPMEWACLON ces... .cccesascesesesseccecasedeseadeatiestessteeettnteeeeteere 
eter eeeenecsavews~sicesscunsco-soscesccotcceocescssuaresseete teen nennn 19 
RUM UUOURGIUE occ cyonvsrescecneccyeessersseedsescasssevesoncncse=seeeet teen 20 
BepiAee STHOGUI 5. -.ssassecse0eseseeene C. clavigera, Traust. (8S. Atl.) 
PCA TIOCSMIOOUL cosecesssccssceccesoessscsseseersssnceceseesesasse ieee eam 21 


Branchial siphon with a strong muscle-band at its base and armed 
With spines .......eseseeeeeseeoeeetene C. nodulosa, v. Dr. (W. Ind. ?) 
Branchial siphon not provided with this armature ..........c.0.cseeeeeees 22 
{& Med.) 
Inner surface of test white, soft...... C. squamulosa, Ald. (N.W. Eur. 
IMMERISMIl CENT Olaw ILO pTOY SOLbic..ccres+-+00ccesosaeeocesencaeeceiereneeeeeene 23 


12 


18 


| 


| 
{ 
18 { 
19{ 
a1} 
{ 
| 
{ 
| 


i) 


2 


C. Riisiana, Traust. (W. Ind.) | 


Internal longitudinal bars regular, 13-15 on a fold, 7 stigmata in mesh. 
Internal longitudinal bars irregular, 5 or 6 stigmata in mesh. 


C. haustor, Stimps. (N. Pac.) 


Bee OOS AO ECSDISIOOLE (5.....00000000- 0000.0 ++nsaasesuenaemunay summer ses 24 
Tentacles 12, test rough ............... C. fissa, Herdm. (Austr.) 

94 { Apertures inconspicuous, far apart. C. gangclion, Sav. (Red 8.) 
Apertures conspicuous ............+4+ C. arcuata, Heller. (Austr.) 

1g { Test Dee ieepNIOUS AITOOUN tacsso+0sss0nssss0ecssscoerssonesecuess=eaatesmeetenen 25 
PECSOVCOEIRCEOUS ANG, TOUGH .6.00..0s00.cssccnscaseconcensenvocvescnesasuaeiaeanin 26 
f More than 10 folds on each side of branchial sae. 

25 C. hispida, Herdm. (Austr.) 


INGtATTOLGRTHAMO LOLASIOM CAEN GIG  ....cscecessscsevsesescvcoseccncneensereee 


Mantle semitransparent, tentacles 12. C. momus,Sav. (Med.,Red §., Atl.) 
Mantle opaque, tentacles 24-28, 7 branchial folds on each side. 
C. pantex, Sav. (Red 8.) 


4 


{ Apertures at opposite.ends of body. C. mérabilis, v. Dr. (Jap.) 


og { Not more than 10 branchial folds on each side............csse-seecsecereses 28 
12 or 13 folds on each side............ C. grandis, Heller. (Austr.) 

28 Apertures not distant ..........scseesesesseeseecorcesseeeneeee tetenscneaesceeaes 29 
Body oblong, erect, long axis antero-posteri ior. 

29 C. Nordenskioldii, Wagn. (Arct. Ne 
Body-rounded, or quadrangular with long axis transverse .........++++4. 
Body rounded, mamillated, red, siphons striped with orange. 

30 C. morus, Forb. (N.W. E. ee 
Body not rounded and not red ......sescecseseescescescreversecsesserceseeaees 

31 Body ovoid or retort-shaped ......... C. seutellata, Heller. (Med.) 

Ody QUAGKANBUIAT  .....c.0-scessree C. galbana, n. sp. (Austr.) 


For insufficiently described forms see p. 585. 
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ForBESELLA, n. gen. 

Body attached, depressed. 

Test firm, modified to form scales or plates. 

Branchial sac with only 4 folds on each side, or even only 3 on 
the left side. 

Tentacles compound. 

This genus is formed for the reception of the remarkable little 
“ Cynthia tessellata”’ of E. Forbes, which differs from all other 
known Cynthiine and agrees with the Styeline (from which again it 
differs in having compound tentacles) in having not more than 4 
folds on each side of the branchial sac. The “ Cynthia limacina” 
of Forbes is either the same species or very closely related to it, 
and probably therefore comes also into this genus. 

The single sufficiently known species is then 


Forbesella tessellata, Forb. (N.W. Eur.) 


Subfamily StryeLin 2, Herdman, 1881. 


Body attached, sessile, rarely incrusted with sand. Branchial 
and atrial apertures either 4-lobed or irregular. 

Test usually coriaceous, rarely cartilaginous. 

Branchial sac with at most four folds upon each side. 

Tentacles simple, unbranched. 

Alimentary canal with a well-marked stomach and no distinct 
glandular cecum or “ liver.” 

Gonads in the form of one or a few elongated tubes, or a 
large number of small scattered masses (“ polycarps’’) attached 
to the inner surface of the mantle. 


This subfamily includes 8 genera*, which may be distinguished 
as follows :— 


Branchial sac absentif@eesesssesteamansssstesctett eaten ee ttee Styeloides. 
IBranchial sic present ammecdtsctena tenses rete ese ee ete rete BREBADOAAcuOGOOSOGa000 1 
1 { Branchial sac with no folds .........:ceseceseseeeteeteeterees Pelonaia. 
Branehial sac with folds <-Qesensccees..0.<ss1eeneeee eee céenenoonee on 
9 J Branchial sac with no stigmata in the meshes ......... Bathyoncus. 
“ | Branchial sac with stigmata in the meshes............cessecssscesssceuseceuee 3 
3 { With only a single fold in the branchial sac ............ Styelopsis. . 
“With more:than one fold in the branchial sac ..............0sscseccosseaees 4 


from Styela. 

t This is such an exceptional and remarkable case that I cannot help suspect- 
ing that the single specimen examined by Sluiter was merely an individual 
abnormality. 


CLASSIFICATION OF THE TUNICATA, | 579 


lane a single gonad, placed on the right side ......... Dendrodoa. 
NVilthpoonadsroit DObhsi (lest asecreeda tere nee cacs <n aeseselsemse eeeasncecieacs 
5 { GLE? CULVCE c.+.0.se00<ssnseetacgaannuaueeveeapssincsso<cneqtem Glandula. 
Stigmata Strap iteeec-cocssereereeces Cnc aac? es sisced oouaute eters escaes: 
6 Gonads few, elongated, tubular .....-e+- on dsive denest snes eeu teneiter Styela. 
Gonads numerous, small POVCAT PS! caeeccoee ee serve POlyearpa, 


STyELOIDES, Sluiter, 1885. 
Branchial sac entirely absent. 
Tentacles simple. 
Alimentary canal absent. 


This includes a single species, Styeloides abranchiata, a remark- 
able form found by Sluiter near the island of Billiton in the 
Malay Archipelago. 


Peronata, Forbes and Goodsir, 1841. 


Body cylindrical, elongated, unattached. Apertures anterior, 
not lobed. 

Test coriaceous, wrinkled, partly incrusted with sand. 

Branchial sae with no folds. 


This genus includes two forms which may be separate species, 
viz. —— 
Body much elongated ; surface rough, wrinkled, deep brown. 
P. corrugata, Forb. (N.W. Eur.) 


' Not so much elongated ; surface smooth, pilose, greenish yellow. 
Jee glabra, Forb. & Goods. (N.W. Eur.) 


Batuyoncus,.Herdman, 1882. 

Body ovate or discoid, sessile, attached; apertures incon- 
spicuous. 

Test membranous and thin. 

Branchial sac with several slight folds on each side; meshes 
square, no stigmata nor fine longitudinal vessels. 

Dorsal lamina a plain membrane. 

Tentacles simple. 

Alimentary canal on the left side. 

Gonads a single elongated mass or several small masses 
attached to the sia We on each side. 


This is a very remarkable and entirely deep-sea genus. It 
contains three species, all obtained during the ‘ Challenger’ 
Expedition, and all from very deep water, viz. 1600, 2300, and 
3125 fathoms, the latter being the greatest depth, I believe, from 
which Ascidians have ever been obtained. 
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The three species may be separated as follows :— 


With one large fold on left side of branchial sac; body ovate. 
By mir abilis, Herdm. (Southern Oc.) 


With small folds only sediveeebies oa scsacedecseacsnnecteesetesccacscstse teem 
1 Bodyidiscoidumeccsceeareeesrerees B. paren Herdm. (N. Pac.) 
{ Boa BlObULAY <-icastreneereessse B, minutus, Herdm. (N. Pace.) 


Styeta, MacLeay, 1824. 


Body attached, sessile, rarely pedunculated, sometimes in- 
crusted with sand. Apertures both 4-lobed. 

Test usually thin, coriaceous. 

Branchial sae with 4, or fewer, folds on each side. 

Dorsal lamina usually with a plain margin. 

Tentacles simple, unbranched. 

Alimentary canal forming a narrow loop. 

Gonads on both sides of the body. Ovaries in the form of 
elongated sausage-like bodies. 


The known species of Styela may be arranged as follows :— 


Branchial folds partly rudimentary............sesscsscsseceee sssaseussoneteee I 
Branchial folds all well developed ..........s.cssccnessaveeseresseeesusueeenane 

1 Dorsal lamina platter recsececessessceceuss ecieseecia desesccaraccseceesuneeneenenn 3 
Dorsal lamina not a plain membrane............00-s«:02-0-c00:04sesseeeeeae 4 

3 { Two or 3 distinct branchial folds on each side ........scseeeseeeees AoHppcita 5 
| Four slight folds on each sid@ ......:+-20.se-cssorcessscceesteesseeseseneeeenan 6 


Colour cream-white ; test thick but soft, scaly. 


5 S. squamosa, Herdm. (A, Arct.) 
Colour dark brown; test tough, wrinkled. 


S. pusilla, Herdm. (N. Pac.) 
Body flattish, longer than high...... S. humilis, Heller. (S. Pac.) 
Body accrn-shaped, as high as long. S. glans, Herdm. (8. Atl.) 
Margin of dorsal lamina crumpled ...........+.s0«ssscssesec0sssseenese eee 7 
Margin of dorsal lamina notched and toothed. 
S. flava, Herdm. (8. Atl.) 


a 
{av aperture far back; surface covered with silky hairs. 


4 


7 S. sericata, Herdm. (A. Arct.) 
. Atrial aperture anterior ; surface rough and slightly sandy, no hairs. 

S. oblonga, Herdm. (S. Atl.) 
Body covered with sand. ..sssscccsssessasssseeest eet sssusoesssssts agen 8 
Body not covered with sand....0s..ses-sccssnuasasess«scassasessessuse seen 9 
More or less sandy all Over .......0.0-00. cesceess-sss0seassstecessessa=e een 
Sand confined to posterior half ...... 8. bicolor, Sluit. (Mal.) 
Individuals aggregated in clusters, test coriaceous. 
10 S. racemosa, n. sp. (Austr.) 

Individuals not aggregated, test rather cartilaginous *, 
S. exigua, Herdm. (Austr.) 


bo 


8 


* Here also Styela perforata and Styela Traustedti, both from the Malay 
Archipelago, the description of which by Sluiter has reached me since this 


table was in type, find their place; they can be readily distinguished from 
S. exigua. 
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9 Body on a vwell-mgeked PedUnelG! .......0sccccevesecesercessessensarcesese ane, alll 
PBSOGWEZSCSSILO “eieveccosscscevoccdersort ce teeseesscscssas +s cseseeeeneeeemeenns Reese ke 
Peduncele slender, meshes with 6 or more stigmata. 


11 S. clava, Herdm. (N. Pac.) 
Peduncle not very slender, meshes with only 2 stigmata. 


S. gelatinosa, Traust. (Arct.) 


12 { Languets present ...........eeseseeees S. bythia, Herdm. (A. Arct.) 
oneal lamina a plain Membrane ....2....<s0s+0ssssensuenctsaneacan omteaenee 
13 { Test with hair-like prolongations from surface..........ssesseeesssereerees 14 
Sal) Pestamith no such prolongations.........cc.s.scooesccsososcoecessevtnene veerse 15 
14 Black on surface, hairs few and large. 8. solearis, Say. (Red S.) 
Grey, hairs small and felted ......... S. cinerea; Say. (Red 8.) 
15 Dorsal tubercle largeand complicated. S. mytiligera, Sav. (Red 8S.) 
Dorsal tubercle not large nor complicated..........csscssoneeccacsscesseeces 
1G Peny TANGY SLIPUIALA II 2 WICSIL -,...00.cecencnesecree's sccevesesnsnces een ily 
Weshesmot exceedinslyelonmated ..........ceceresrceses ss cerecerarnenaeeens 18 


Body pyriform, apertures with more than 4 lobes. 


17 S. grandis, Herdm. (A. Arct.) 
Body barrel-shaped, apertures, 4-lobed. 


S. lactea, Herdm, (A. Arct.) 


18 MMR EC CRU GC ces acc chcssesocvevssecascessaccsssscesensauseunuesuemente 19 
Ibn criti ties seb EBT COACH Gycncasas.---c0ncee+-e+e-one+consenscotatanaenseeenenen 20 
Surface sulcated, of a white colour... S. plicata, Les. (Cosmop.) (=S. 

194 Surface not sulcated, of a reddish colour. [gyrosa, Hell.) 

S.aggregata, O.F.M. (N.W.Eur.) 

20 Stigmata 3 in a mesh .........ssec00 .. S. convera, Herdm, (A. Arct.) 

Sei Raa ta etOre CHANGE IM A IMCSH, 125. ....20s00cseonescencnnesmneneaeenetensses 21 

21 Meshes motidividedscransversely .....-....--.0.sscserescseoneetereeetens tetteres 22 
SM AEPEUIC CONC RAMS VOCSOLY.  .5.0.0s0s+.0+-sevvesceascoscesccvacscusueneconseus 23 

99 J Body broad (dorso-ventrally)......... S. scortea, n. sp. (Austr.) 

“~ | Body long (antero-posteriorly) ...... S. radicosa, Herdm. (Austr.) 
Colour pale yellowish grey, siphons violet inside. 

23 S. canopus, Say. (Red S.) 

Colour red, siphons not violet inside. S. canopoides, Heller. (Med.) 


For imperfectly known species, see p. 585. 


Srretopsis, Zraustedt, 1882. 


Body globular or cylindrical, attached, not incrusted with 
sand. Apertures both 4-lobed. 
Branchial sae with the folds reduced toa single one placed 


near the dorsal edge of the right side, the other 7 being quite 
rudimentary. 


Gonads on the right side only. 


This genus was formed for the reception of the single species 


Styelopsis grossularia, Van Beneden, common on the north- 
western shores of Europe. 
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ae -.Denprovoa, MacLeay, 1824. 

Body subest ideal attached, not sandy. Apertures Pari) 
op anterior end. 

Test coriaceous. 

Branchial sac with 4 folds on each side. 

Tentaclessimple.  —— 

Alimentary canal on left side, stomach grooved, intestinal loop 
narrow. « 

Gonads forming a snes branched mass placed on the right * 
side of the body on the inner surface of the mantle. 


This genus contains the single species Dendrodoa glandaria, 


MacLeay, from Winter Island (Arct.). 


Guanpuxa, Stimpson, 1852. 

Body free, globular, sandy. Branchial and atrial apertures 
both 4-lobed. 

Branchial sac with 4 folds on each side. Stigmata curved and 
arranged in elliptie groups round centres which are placed in 
longitudinally-running rows. 

Dorsal lamina plain-edged. 

Tentacles simple. 

Alimentary canal on the left side. 

Gonads forming 5 long masses on the right and 3 on the left 
side. 

This genus, which comes close to Styela, but differs from it in 
having the stigmata curved, has had the following three species 
placed in it; but they require re-examination, and may possibly 
prove to belong to one and the same species :— 

G. mollis, Stimpson. (EH. N. Am.) 
G. fibrosa, Stimps. (E. N. Am. 
G. arenicola, Verrill. (EH. N. Am.) 


Porycarpa, Heller, 1877. 

Body attached, usually sessile, rarely pedunculated, sometimes 
incrusted with sand. Both apertures usually 4-lobed. 

Test usually coriaceous. 

Branchial sae with 4 folds, or less than 4, on each side. 

Dorsal lamina with a plain margin. 

Tentacles simple. 

Alimentary canal forming a wide loop. 

Reproductive organs in the form of a number of small separate 

* «Left ” in MacLeay’s description (Trans. Linn. Soc. vol. xiv. p. 548), as 
he described the animal in the reversed position, - 
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masses (‘‘polycarps’’) scattered over the inner surface of the 
mantle. | 


The known species of Polycarpa * may be arranged thus :— 


Branchial sac with folds rudimentary  ............csscenseeeees boonraceerere 1 
Branchial sac with folds well developed ..........ccesssccessenceeceeerenecs 2 
Test very thin, 2 bars on each fold, 6-8 stigmata. 

l ’P. minuta, Herdm. (A. Arct.) 


Test thick, bars on fold numerous, 1-4 stigmata. 
P. quadrata, Herdm. (Mal.) 


g { Less than 4 folds on each side.............csssssseesesecsssrsevsncesnans Geen 
PeeMeastre Olds OM GAG SIMO ¢.....:-.-<+searsssaeeseseneesssoutseneeeenenetene 4 

3 { With 2 folds on each side ......... P. simplex, n.sp. (Austr.) [Med.) 
With 3 on right side and 2 on left. P. glomerata, Ald. (N.W.Eur., 

4. { With 5 folds on right side and 4 on left ...........cssecessreeees sonqoananee 5 
BME EeIO Ls OM CRC SIG. sscscccicanennvacanceaseescesscsaneses access tegen 6 
Test thick ; one horn of dorsal ee turned out. 

_ LP. spongiabilis, Traust. (W. Ind. 

5 g 
Test thin, pellucid ; both horns of dorsal tubercle turned in. 

P. obtecta, Traust. (W. Ind.) 

6 Branchial sac papillated on inner surface .,.........cssssecessreeesseeseenes df 
No papules on interior Of branchial sac.,..........c0ssssssesccensenseceererne 8 
Tentacles 25, stigmata normal ... P. papillata, Sluit. (Mal.) 

74 Tentacles 40, stigmata small round apertures. 

P. Herdmani, Sluit. (Mal.) 

g { Body pedunculated .............secsssecessscesserseceestonrseeessnsereneeesens 9 
BRC yee I Me es vee eee c ais scenes ceese sees soesees sc cnnteiaeemmennee cies 10 

g { Individuals aggregated in masses. P. nigricans, Heller. (Ind, O.) 

Bee ncmicunls not aggregated, c.s.c.0cs.s..+..-....s0+s0+eoeveseoanateepnsrse= seas 11 

1 B—12 stigmata Im & Mesh ........cccssesessesesseesensonssssnsserecsenensnsanacees 12 
13 or 14 stigmata in a mesh ...... P. spiralis, Sluit. (Mal.) 

12 Pe eMelemmliMOst AS lOnf AS HOdY ..........scccessscccecarsavecescesacessaosan 13 
ou tenemmeen shorter than HOM ...............cscccccsreccesccoesscsncaneaes 14 
Apertures conspicuous, branchial anterior, atrial dorsal, lobes distinct. 

P. pedata, Herdm. (Mal.) 
Apertures inconspicuous, both anterior, lobes indistinct. 
P. radicata, Herdm. (Austr.) 

14. More than 65 tentacles ........,... P. viridis, Herdm. (Austr.) 

JRemer Onail GO) (EMAOS _sgoscavoconbansepacogasoEaBABABABE aaneRaoBADAOGco0008000 15 
eS : roundish, attached posteriorly by branching roots, some adhering 

15 RAM ee st ecccesetcsaecceeescssais P. pedunculata, Heller. (Austr.) 

Body longish, no adhering roots, surface almost smooth.............c+04 16 
Mantle thin, muscles weak, dorsal lamina wide, anterior part sinuous. 

P. oligocarpa, Sluit. (Alal.) 
Mantle thick, muscles strong, dorsal lamina smooth and straight. 

P. elata, Heller. (Austr. & Mal.) 

10 HG dhygallecoverece williysali deeseescse- +c. -cssensese t= oncseMensese tsetse eeeeeeee 17 
Body not sandy, or only partially covered ..........:scoscossersserensceses 18 
4-6 bars on a fold, 1 or 2 in the interspace. 

P. pusilla, Herdm. (N.W. Eur.) 
6-9 bars on a fold, 6-8 in the interspace ..............-.secsseesnserescesese 19 


* Styelu psoloessa, S. aurita, S. argentata, and S. olitoria, recently described 
by Sluiter from the Malay Archipelago, too late for insertion in the table, fall 
into this genus according to my definitions. 
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2 or 3 stigmata in a mesh ......... P. procera, Suit. (Mal.). 
19 {4-10 stigmata in a Mesh ......-.1.secseeeereeeseeeeeetsertenseesesceseententenens 20 
Siphons very long «....s+s+sssseeeee P. longisiphonica, Herdm. (Austr.) 
20 { Siphons not unusually long.......erererrerenrerrrersereercrrsereensennares 21 
2] Test prolonged into branched hair-like processes...........+-ssesserseaees 22 


Test not provided with these processes or fibres 


Apertures close, conspicuous, yellow speckled with red. 
P. comata, Ald. (N.W. Eur.) 
22 Apertures distant, inconspicuous, dark brown colour. 
P. molguloides, Herdm, (Austr.) 
( Individuals very small, like pellets of sand. 

Lome ; A, pilella, Herdm. (8. Atl.) 

Individuals not small ..25.s0ceresesessseescrsssecsesieeeseondeeneeeee ten 24 

Test having processes for attachment ; tentacles 16-20. 
245 .. - P. sabulosa, Heller. (Med.) 

-| No processes of test for attachment present .........-.0ssssesseeseeeeetseres 25 
2% Atrial aperture at anterior end ... P. tinctor, Q. & G. (Austr.) 
\ areal aperture at posterior end... P, Stimpsoni, Heller. (Austr.) 

‘18 Dorsal-lamina a plain membrane ........ceecesseseceseceseesecrestneseneceees 26 

Dorsal lamina not a plain membrane........scecssecesserasseassecnssonarecons 27 

_( Dorsal lamina ribbed only in the anterior part. 
a7 ~~ P. captiosa, Sluit. (Mal.) 
“‘*) Dorsal lamina with partial ribs along the entire length. 
P. formosa, Herdm. (N. Atl.) 

Tentacles numerous, 60 OF MOLEC .......sesessescectececeecccesesseeseecceesseeen 28 
Tentacles not numerous, 40) Or less.-.c-cese-sseeeseesslalesersesiees sesh eeanane 29 


Dorsal tubercle irregularly horseshoe-shaped, one horn turned out. 


P, pomaria, Sav. (N.W. Eur.) 

g { Body free, covered with sand, &C. ...c.scssssrenesnese:sasasceess eee 30 
Body attached, test exposed or only partially incrusted .............60+0 al - 
Surface smooth, regular, fine sand grains; colour yellow-brown. 

P..curta, Herdm. (N. Atl.) 
Surface rough, irregular, stones &c. attached ; colour dull yellow. 
P. monensis, Herdm. (N.W. Eur.) 


Test cartilaginous, with bladder-cells. 


26 { 

98 . rugosa, v. Dr, (S. Atl.) 
Dorsal tubercle nearly circular, horns turned in. 

2 

30 


3l P. ascidioides, n. sp. (Austr.) 
Test not cartilaginous, no bladdler-cells ............2.-scscecsscacessassncerese 32 
ga { Test quite black........:ssccesssecssssreessnsesessceesssnseessesecsanserenseesenees 33 
“| Test not black  ..esecnscvesssceiemsnsesite nebaec cee seee eens yee. 34 
Fixed by shaggy fibres, foreign matter attached. 
33 P. obscura, Heller. (Austr.) 
Test with no fibres, surface free from foreign matter. 
P. eryptocarpa, Sluit. (Mal.) 
Body discoid, flattened antero-posteriorly, tentacles 16. 
344... ings P. discoidea, Heller. (Med.) 
Body not flattened antero-posteriorly.........--+.-0-0-----+----4s41-.400ea 39 
35 { Surface nearly smoothiciis......+.0sc.sseeeesnss 1s sscseeenneeiees tee een 36 
Surface irregular and crumpled, or mamillated ...........--..seeeeeseeee 37 
86 { Shape ball-like {2 aesesneeeeeeeaene P. twmida, Heller. (W. Ind.) 
Shape not ball-like  .......2s00s:0+sesisasenseeeeseese aces aeeeeee te. aetna 33 
38 ease EN NATTOW ..c..s0ossseneuss osioee eneentet ele eee aetna 39 
Posterior end broad and rounded ........ss.csssss+sessueessevessae een 40 
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; P. patens, Sluit. (Mal.) 
Alimentary canal not forming a wide loop. 
P. Haddoni, n. sp. (Austr.) 


39 { Colour dark, though not black ... P. xebu/osa, Heller. (Austr.) 
Colour light, yellowish or greyish white .........:csssccsosescensnscereneees 41 


| Alimentary canal forms a yery wide loop, open dorsally. 
40 


Anus fringed, stomach ovate...... P. argoensis, Herdm. (N.W. Eur.) 
41,4 Anus not fringed, stomach elliptical. . 
P. gracilis, Heller. (Med.) 
37 { Mesh tough and leathery <.....cossesssossescoesecoceatdunaeese oes teensaeeemametae 42 
Mlestusott, may bo thick  .........ss.scsseessosssesenaece sees aae pee ene ee eee 43 


P. sulcata, Herdm. (Mal.) 
Porsaluavercie notspongy, normal .......0..-..0.ssecse0ssceet eee trae 44 


ms | Dorsal tubercle circular in outline. P mollis, Heller. (?) 


| Dorsal tubercle spongy and irregular. 
3 


Dorsal tubercle irregularly S-shaped. 
P. elongata, n. sp, (Austr.) 
42 { Tentacles all one length ............ P. rigida, Herdm. (Austr.) 
Selebonracios of diferent lengths .........sccseecesesssecesoessennnesdee et eeeeeamen 45 


4B Riesnes divided by a horizontal vessel ......0ssesessesesssarsasceeseroneeraee 4G 
leeteahes not divided Lorizontally.........12..:.:sosessoarssnessaeeenseeneenaaee 47 


4 { SIP MIACMO—G MGA ESL o...5ccercsececscsecscssevaacsenegeccdacceneceereaeseeee 48 
Stigmata 10-12 in a mesh ......... P, Bassi, Herdm. (Austr.) 


48 (bestatlrcksan ditOucItieertestsess ++. sc0cs.sscacedocnceconcadeaseesmmmeseeneiwsts 49 
MMM StMCLIE 0.2 ,..cscsvassneccessersreoss- P. torresiana, n. sp. (Austr.) 


Colour dirty yellowish white...... P. irregularis, Herdm. (Mal.) 
PGLOUP CAG PUMDIISH DEGWIL .......:.sc1sscoscceecnsesencare@esmemmmmeedeanenss 50 


Inner surface of mantle with minute brown pigment-spots. 
P. enea, n. sp. (Austr.) 

Inner surface of mantle without pigment-spots. 
P. fulva, vn, sp. (Austr.) 


Siphons prominent and Conspicuous ..........c.sseeecseecerseeenesenseoneeees 51 
Siphons not prominent Or CONSPICUOUS .........cseceeceneee eee eseeeeeeeennes D2 


a 
: 
Test thin; stigmata 7-8ina mesh. P. Mayeri, Traust. (Med.) 


4 
5 
46 


51 


Test thick and opaque; stigmata 3 in a mesh. 
P. aspera, Herdm. (8. Atl.) 
Body cylindrical, colour red ...... P. rustica, Linn. (N.W. Eur.) 
Body not cylindrical, colour brownish .........:.scesseeseceeseareeeseeneeeee 53 
Inner surface of test pearly grey-white ; stigmata 10-12 in a mesh. 
P. varians, Heller. (Med.) 
Inner surface of test light brown, with dark specks ; stigmata 7-9 ina 
ARIEL. qanoonceea nO ASBsG0ds Sco AeceEEe P. fastigata, n. sp. (Austr.) 


52 
53 


The following species of Cynthiide have been so insufficiently 
described that it is impossible to say with certainty which genera 
they belong to:— 

Cynthia quadrangularis, Forb. (N.W. Eur.) 

C. informis, Forb. (N.W. Eur.) 

C. limacina, Forb. (N.W. Eur.) [? Ferbesella.] 
C. mammillaris, Pallas. (N.W. Eur.) 

C. ampulla, Brug. (N.W. Eur., Med.) 
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C. tuberosa * , Macg. (N.W. Eur., Med.) 
C. sabulosa, Stimps. (Austr.) ([Styelinz.] 
C. partita, Stimps. . (EH. N. Am.) 

C. ovalis. (?) 

C. violacea, Ald. (N.W. Eur.) 

C. coriacea, Ald. & Hane. (N. W. Eur. ) 
C. suleatula, Ald. (N.W. Hur.) 

C. granulata; Ald. (N.W. Eur.) 

C: monoceros, Moll. (EH. N. Am.) 

C. carnea, Ag. (EE. N. Am.) 

C. stellifera, Verr. (E.N. Am.) 

C. pulchella, Verr. (EK, N. Aum.) 

C. opalina, Ald. (N.W. Eur.) 

C. glacialis. (?) 

C angularis, Stimps. (S. Atl.) 

C. levissima, Stimps. (Austr.) -[Cynthiinz.] 
CO. dumosa, Stimps. (Austr.) [Cynthiinee.] 
C. satsuménsis, Stimps. (Japan.) 

C. delicatula, Stimps. (? Japan.) 

C. ocellifera, Stimps. (China.) 

C. gemmata, Stimps. (China.) 

C. araneosa, Stimps. (China.) 

C. pupa, Say. (Red 8.) [Jficrocosmus ?] 
C. rosea, Ald. (N.W. Eur.) 

Styela pupa, Heller. (S. Atl.) 

S. areolata, Heller. (Ind. O.) 

S. lineata, Beck. (Arct.) 

S. variabilis. (?) 

S. fibrillata, (?) 


Family III. ASCIDIIDA, Herdman, 1880. 


Body attached, usually sessile, rarely pedunculated. Branchial 
aperture usually 8-lobed, atrial usually 6-lobed. 

Test gelatinous or cartilaginous, rarely chitinaceous or horny. 

Branchial sae without folds. Internal longitudinal bars pre- 
sent and usually papillated. Stigmata straight or curved. 

Tentacles.simple, filiform. 

Alimentary canal either at one side of the branchial sac (usually 
the left) or extending beyond it posteriorly. 

Gonads placed close to the intestine. 

There are four subfamilies—the Corelline, the Hypobythiine, 
the Ascidiine, and the Cionine. 


* This species is described as having 6 folds on each side of the branchial 
sac, and simple tentacles. 
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Subfamily CorreLiin x, Herdman, 1882. 

Body attached, sessile or pedunculated. Branchial aperture 
with 8, 6, or no lobes. 

Test cartilaginous, gelatinous or horny. 

Branchial sae provided with internal longitudinal bars. Stig- 
mata curved. 

Alimentary canal usually on right side or dorsal edge of 
branchial sac. ; 

This subfamily contains 3 genera which may be separated as 
follows :— 


ined modified to form horny (chitinaceous) plates ... Chelyosoma. 
Test soft and gelatinous or cartilaginous 
Body sessile ; ‘viscera on right side of branchial sac ......... Corella. 
1, Body pedunculated ; viscera on dorsal edge of branchial sac. 
Corynascidia. 


Seema eee e reer aes aerentaeressessonres 


Cuetyosoma, Brod. § Sow., 1829. 
Body flattened antero-posteriorly, depressed and attached. 
Branchial and atrial apertures both 6-lobed. 
Test modified on the upper surface to form polygonal horny 
plates, definite in shape and ‘position. 
Branchial sae with curved stigmata. 
Dorsal lamina represented by languets. 
"Alimentary canal on left side of branchial sac. 
Gonads forming a network over the intestinal loop. 


There are two known species :— 


With the test of the upper surface divided into 8 plates. 
C. Macleayanum, Brod. & Sow. (Atl., Arct., Pac.) 


With the test of the upper surface divided into 14 plates. 
C. productum, Stimps. (N. Pac.) 


Corynascrpra, Herdman, 1882. 

Body elongated, pyriform, pedunculated. Apertures not 
lobed. 

Test gelatinous or membranous. 

Branchial sac extremely delicate. Internal longitudinal bars 
present, but not provided with papille. Interstigmatic vessels 
and stigmata coiled spirally. 

Dorsal lamina represented by languets. 

Tentacles simple, filiform. 

Alimentary canal on dorsal edge of branchail sac, running 
antero-posteriorly. 

Gonads forming a mass placed on the posterior end of stomach. 


588. <PROF. W. A. HERDMAN’S REVISED 


This genus contains the single ‘ Challenger’ speciesnas Cory- 
cidia Suhmi, Herdman, of which specimens were obtained in the 
South Pacific from a depth of 2160 fms., and in the Antarctic 
from a depth of 1375 fms. 


Coretta, Alder § Hancock, 1870. 


Body attached, occasionally free, sessile. Branchial aperture 
8-lobed, atrial 6-lobed. 

Test gelatinous or cartilaginous, but soft and semitransparent. 

Branchial sac with no papille on its internal longitudinal bars. 
Stigmata curved and placed in the walls of regularly arranged 
infundibula; interstigmatic vessels spirally coiled. 

Dorsal lamina represented by languets. 

Tentacles simple. 

Alimentary canal on the right side of the branchial sac. 

Gonads forming a network round the median part of the in- 
testine. 


The species of Corella are as follows :— 
Atrial aperture anterior s..cdscnscsccss,ossecensasnceconnns-0satsieesee see enenim 1 
Atrial aperture dorsal ....ccscorecssscorcncconnses sce dsunerssdoyeeneee eee 2 


Atrial aperture placed on a very long projection. 
1 C. larveformis, Hane. (N.W. Eur.) 


Atrial aperture sessile, or on a short siphon 
Musculature strong on left side... C. parallelogramma, O.F.M. (N.W. 
3 


CORPO e error eerseseeeesseeseeneas 


Musculature very weak on both sides. [Eur., Med.) 
C. minuta, Traust. (W. Ind.) 
f Anterior end wide, atrial aperture not far from branchial. 
2 C. ovata, Hance. (N.W. Eur.) 
| Anterior end narrow, atrial aperture distant from branchial 


oosaeaaeme 4 
4 { Tentacles of more than ON€ BIZC ...c0ss0ss0cas 0sesasessavennende eee 5 
Tentacles all of one size ............ C. japonica, Herdm, (Pac., Mal.) 
5 Tentacles 50 ..ccscssereseecasctosnssccsscseseoascevesssecerene er eee ere hence teeanmeae 
‘Tentacles over 10M: ..csteeeneane C. novare, v. Dr. (Ind. O.) 


Tentacles of 2 sizes, dorsal tubercle horseshoe-shaped. 


C. eumyota, Traust. (8. Atl.) 
Tentacles of 3 sizes, dorsal tubercle semilunar, 


C. borealis, Traust, (Arct.) 


Subfamily HyposytuHiinaz, Herdman, 1882. 
Body pedunculated, fixed. Apertures not lobed. 
Test gelatinous or cartilaginous. 
Branchial sac with no internal longitudinal bars. Stigmata 
small and irregular, : 
Viscera on dorsal edge of branchial sac. 


This group contains the single genus Hypobythius. 
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Hyvosrrutvs, Moseley, 1876 [& Herdman, 1882). 


Body cup-shaped or pyriform, pedunculatcd, attached. Aper- 
tures circular, not lobed. 

Jest cartilaginous, but soft and thin, thickened in places to 
form plates. : 

Branchial sae not folded, and with no internal longitudinal 
bars. Stigmata small, rounded, and irregularly placed. 

Dorsal lamina a plain membrane. 

Viscera forming a compact elongated mass on the dorsal edge 
of the branchial sac. 

This remarkable deep-sea genus contains two species, obtained 
during the ‘Challenger’ Expedition from depths of 2900 and 
600 fms. :— 


Body on a long peduncle; test thickened to form many rounded 


MOCWIESIOUMDLALeSteeereesaaccsstmensscescess+ee H., calycodes, Mos. (N. Pac.) 
Body on a short peduncle; test only thickened to form a single 
pPlaberonsdorsalicd fem aesessaymv-sce+ssae0es06 H. Moseleyi, Herdm, (8. Atl.) 


Subfamily Ascrp11n #, Herdman, 1882. 


- Body usually attached by left side or posterior end. Branchial 
aperture with at least 8 lobes; atrial with at least 6 lobes. 
Test gelatinous or cartilaginous. 
Mantle with the musculature forming an irregular network, 
which is strongest on the right side. 
Viscera on the left side of the branchial sac. 
Branchial sac provided with internal longitudinal bars. Stig- 
mata straight. 
Dorsal lamina usually a plain membrane, rarely languets 
(Abyssascidia). 
“This subfamily contains 5 genera, as follows:— 


Dorsal lamina present as a membrane ........-seceeeseeeeeeerenseeeresesseas 1 
Dorsal lamina represented by languets ............... Abyssascidia. 

1 Branchial sac recurved posteriorly .......cs0-sccsessseseesees Phallusia. 
SDAMCHIAN ERG SEPA. .,..-:,00.+-0ecsevavccasecceceuavasssasunsnesasaeaminenaanes 2 
Nerve-ganglion close to dorsal tubercle .,......-.+-++sssese8 Ascidiella. 
Ganglion distant from dorsal tubercle ............sesccscssesesessecsseseoees 3 

“3 Test very hard, thick and stiff  ..........0.sscseeeseeee Pachychlzena. 
Test soft and flexible .........ccecessecsecsseesseeseressesrooesevees Ascidia. 


Puattiusia (Sav., 1816), Boule, 1884. 


Body erect, attached. 
Lest cartilaginous. 
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Branchial sac with its posterior part recurved upon itself. 

Nerve-ganglion and neural gland distant from the dorsal 
tubercle. 

Dorsal lamina extending behind the cesophageal aperture. 

Renal concretions always enclosed in the intestinal wall, and 
never extending into the mantle. 


This coutains the single well-known species P. ncn 
Cuv. (N.W. Eur., Med.). 


AScIpIELLA, Roule, 1884. 


Body attached by posterior end or left side, not incense 
with sand. Brancbial and atrial apertures not far distant. 

Branchial sac with no intermediate papille on the internal 
longitudinal bars; not folded on itself posteriorly. Transverse 
vessels of two sizes, placed alternately. 

Nerve-ganglion and subneural gland placed close behind the 
dorsal tubercle. ie. 

Dorsal lamina not continued posterior to the cesophageal 
aperture. 

Renal concretions extending into the left side of the aint 
as well as the intestinal wall. 


The known species of Ascidiella* may be separated as follows :— 


Branchial sac with papillae ...t¥regscers:-cr-eeewenesseress0 seen yoseas av 
No papille in branchial ga0 ....s6c.vesecessaeeesegemeetseeeereeee sesame sieaamee 2 
{ With a very wide open intestinal loop. 

1 A, archaia, Sluit. (Mal.) 


With the usual narrow intestinal loop. 
A. venosa, O. F.M. (N.W. Eur., Med.) 
( Fixed by a posteriorly placed peduncle. 
4 A. lutaria, Roule. (Med.) » 
| Not fixed by a posterior peduncle 
Body triangular, wide posteriorly, narrow anteriorly. 
A. triangularis, Herdm. (N.W. Eur.) 
Body nearly cylindrical or ellipsoidal 
; Dorsal lamina with a plain edge. 
4 


A. virgineat, O.F.M. (N.W.E., Med.) 
Dorsal lamina with the edge toothed or irregular 


SoCo sas esesererseransesersseessesesasee 


* Some of the older species of Ascidia which have not been re-investigated 
lately may belong to this genus. I place here provisionally the remarkable 
Ascidia archaia described lately by Sluiter from the Malay Archipelago. The 
position of the ganglion is not known. “ Phallusia scabroides,’ named by Ed. 
Van Beneden and Julin, but not yet sufficiently described, appears to belong to 
this genus. : 


+ The Ascidia sordida of Alder & Hancock, 


OLASSIFICATION OF THE TUNICATA. 591 


( Attached by small area at posterior end, lobes of buccal siphon den- 
|  ticulated, stigmata 5 in a mesh. 


A. aspersa*, O. F. M. (N.W. Eur. & Med.) 
| Attached by large area on left side, buccal lobes rounded, stigmata 


WPI B MEE ..502..0.00eses Ae scabra, OLN. MO GNWe Eur. & Med.) 


Ascipra, Linn., 1767. 


Body attached, sessile, rarely pedunculated ; free or incrusted 


with sand. Branchial and atrial apertures not close together ; 
branchial 8-lobed, atrial 6-lobed +. 


Test cartilaginous or membranous, soft or hard, usually crowded 


with large bladder-cells. 


Branchial sac not folded on itself posteriorly; sometimes 


minutely plicated. The internal longitudinal bars usually bear 
papille. The stigmata are straight; three smaller transverse 
vessels between each pair of larger. 


Nerve-ganglion and subneural gland distant from the dorsal 


tubercle. 


Dorsal lamina a simple membrane which may be transversely 


ribbed and have marginal teeth, or may be perfectly plain. It is 
continued behind the cesophageal aperture. 


Tentacles simple. 


Alimentary canal on the left side of the branchial sac. 


Gonads iu the intestinal loop. 
Renal concretions always contained in te intestinal wall, 


never extending into mautle. 


1 
2 
3 


Mebteat coniplerely invested with sand... eo... oon -nnoenssouasnae 1 
Test not completely invested with sand ..............::sssesceceeessssneeneees 2 
0 OO A, conchilega, O. F, M. (N.W. Eur.) 
Siphons very long ...............66. A, involuta, Heller. (Med.) 
Two individuals always found together in a common test. 

A, diplozoon, Sluit. (Mal.) 

Individuals occurring separately................+: Prerrreeeereererereereeiiiey) o 3 
RYeMMOMIAL GHAMROL PCAC... .0-.se.-.s-saceeeuceencsatscoeaccoseses see teeae 4 
ipmemcdial euemminiltely plicated .............0ss0cconssseecassnseaaeee etme 5 


4 (Stigmata exceeding 7 ina mesh. A. Patoni, Herdm. (N.W. Eur.) 
| Stigmata less than | 7 ina mesh 


Deere cert Pade cert e BESO ereeresesersorsesesesesees 


MentAClesmimmerous about GO... ..ccaceccecsesecesedsecsccoceessaamemensenenet 7 
Tentacles not numerous, about 40 . ocdeasioaviec'ceccoccemeeetwccsccect teens 
Dorsal lamina with plain edge, very life TIDSis-s- cess ce eee eens wy 
Dorsal lamina with toothed edge and distinct transverse ribs............ 10 
SLomachvovateror plabtlar <......<....s-ssssescananeeneiecenseaeeeat pee eeeeeeee 11 
10 Stomach elongated: ‘and Seg Ag 
A. dijmphniana, Traust. (Arct.) 


* Including Ascidia pustulosa, Ald. & Hane. 
t Sluiter has just described a species, Ascidia decemplex, from the Malay 
Archipelago, with ten lobes round each aperture, 


~ 
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“Dorsal tubercle very small. 
i A, Salvatoris*, Traust. (Med.) 
| Dorsal tubercle large...... A. glacialis, Traust. (Arct.) 


Transverse vessels alternately large and small. 
A, tritonis, Herdm. (N. Atl.) 


Transyerse vessels At much same BIZ .cécscccscccccsuc. cccceceeeeeeeeee nnn 


Transverse vessels slender, apertures both anterior. 
A. cylindracea, Herdm. (Austr.) 


Transverse vessels wide, atrial aperture some way back, 
A. nodosa, Sluit. (Mal.) 

“Intermediate papille present. 

A, tenera, Herdm. (S. Atl. & Mag.) 

No intermediate papillee present.......ccoscssessssscscscesenroncescaceseesesunt 


nel Body very much elongated, siphons conspicuous. 
A, curvata, Traust. (W. Ind.) 


8) Boay not elongated, siphons incOnsPpiCUOUS ...02.0..50:0.01-c seen eee 14 
14 { Tentacles 20-25 ............ A, despecta, Herdm. (A. Arct.) 


8 


Tentacles 35-40)...0s00ccsvcccesccnuncce deceetemescioncaesmen cee ce ree tne ee Eee aaan « Ud 


Dorsal tubercle simple, U-shaped. 
A. exiguat, Herdm. (N.W. Eur.) 


“i Dorsal tubercle horseshoe-shaped. 
A, falcigera, Herdm. (N. Atl.) 
5 Plication of the branchial sac very slight a ca sweceseesoassiatieonceeeeeeeeee cc 1G 
Plication strongly marked .....cc0.sscssrescsssesnccnanssanses ssecsceonnsienemem 17 


Apertures both near centre of upper surface, 
A, aspera, Heller, (Med.) 


16 Apertures not in centre, but at dorsal edge. 
A, muricata, Heller, (Med.) 
Surface covered with short hairs. 
A. capillata, Sluit. (Mal.) 
Surface free from hairs .....0.cccoscesessssreonscreassscecosesenssceversscsanees 18 


No papillz on internal-lon gitudinal bars. 
| A. patula, O. F. M. (N.W. Eur.) 


With internal longitudinal bars papillated ...........:+:.scsscosssseussneue 19° 
19 { Body erect, attached by small area posteriorly ...........-sseeessecseeeeneee 20 
| Body recumbent, attached by greater part of 428 Side .....cccccaesenenmene 21 
20 Prebranchial zone with papille ..... a connconcdaddecuGacec Pe opponcoaeaccnccusc 22 
Prebranchial zone not papillated ...........065 BPE REE nO cuInDOGUNICI000900x000" 23 
Papillxe of prebranchial zone very large. 
22 : A, melanostoma, Sluit. (Mal.) 
Papillie snialiteeseeueest . A. prunwn, O. F. M. (N.W. Eur. & Me 
99 { Tentacles numerous, 60 Or MOre......sscesccsreree entertersaeereeneeeeenees . 24 
““ | Tentacles not numerous, 25 to 35 ..... sassansescincissee sess sbecheeeneeetane 25 
o4 { Test very dark coloured ....s0+1 sssssssesessseesenees sevtagtetesoanns ene 26 
Test. not of a dark colour.......ccc0s-..-:1ssuesensenneseess=sees eee 27 
Intermediate papille on, the internal lon gitudinal bars, ‘S 
26 A. nigra, Sav. (Ath, Red 8.) 
No intermediate papilla on the bars. 
A, atra, Les. (W. Ind.) 
on f Body free, not attached ..........esseeseeeeees rs eet was cee ase 28 
“" [Body attached ..sssssssssceaseennunsaysassenesasnueveeeeecness=sneiseis aan 29° 


. * This is the 4, oblonga of Traustedt’s former paper. ' 
t This may possibly be the young of some other species. — 
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Dorsal tubercle irregular, aperture broken up into 4 distinct sections. 

A, liberata, Sluit. (Mal.) 
Dorsal tubercle normal, aperture not broken up. 

A, limosa, Sluit. (Mal.) 
Body pear-shaped.......... A. pyriformis, Herdm. (Austr.) 
BPP AOMMUL CASA PC ....0. csnecvessssecessoeseesssooessusn¥ess Cnmene es amma 30 
Mersal tubercle semilunar in shapo .........seersscsecaveserousesnsoanere sen 3l 
rors tubercle 1Ob SCMIIUNAT............0000scecccsescesseasnesansetesees smime 32 


Test transparent ......... A, styeloides, Traust. (W. Ind.) 


28 
29 


30 


314 Test thick and soft, not transparent. 

A, meridionalis, Herdm. (8, Atl.) 
Atrial aperture not more than } way down body. 

A. Chaliengeri, Herdm. (A. Arct.) 
Atrial aperture more than } way down body. 

A, mentula*, O. F. M. (N.W. Eur. & Med.) 
Dorsal tubercle longer antero-posteriorly than laterally ..........0..00008 33 
Dorsal tubercle longer laterally than antero-posteriorly ...........s00+08+ ot 


32 
25 
Dorsal tubercle heart-shaped. 

A, truncata, Herdm, (N.W. Eur.) 
Dorsal tubercle serpentiform. 

A, translucida }, Herdm. (A. Arct.) 
Stigmata 2-6 ina mesh... 4. fusiformist, Herdm. (N.W. Eur.) 
Brera GO IW MICS .caesces-c0s:00se0eseecccenccaseccasceuns aasesnasnunnennee 35 
Test soft, easily torn; stigmata long and narrow. 

A. placenta, Herdm. (A. Arct.) 
Test not soft; stigmata rather short. 

A, lata, Herdm. (N.W. Eur.) 
Body partly incrusted with sand, KC. .......ccccseceseeeseeeeneeeeenceeseenees 36 
Body not incrusted with sand ..............-0-ccersscccsssosecansenssssaceseress 37 


|e of a dull green colour, tentacles about 70. 


34 
33 
By) 


3 
21 
3 A, plebeiu, Ald. (N.W. Eur. & Med.) 


Body not of a green tint, tentacles 10-15. 
A. caudata, Heller. (8. Atl.) 


Dorsal lamina with a plain edge.........cscscsseceeececenseeeeseeereeeenseeenes 38 
Edge of dorsal lamina not plain ............:sceeceeeeeee ese eseesenseeseesnernee 39 
Test thick, cartilaginous, opaque, but with no adhering prolongations. 

A, quadrata, Traust. (Med.) 
Test rather thin and transparent, with prolongations round the area 


37 
38 


Siphons long, conspicuous ; tentacles 60. % 
A, canaliculata, Heller. (S. Atl. & Mal.) 
Siphons short, wart-like, inconspicuous ; tentacles 40-50. 
A. prostrata, Heller. (W. Ind.) 
gg { Test very dark coloured... 4. fumigata, Grube. (Med., N.W. Eur.) 
Not of a dark colour...........ccecsescecceceeccnccnseesoecceccesassenscecensasense 41 


. dorsal tubercle, neural gland opening into atrium. 
41 


6 
40 
A. Marioni, Roule. (Med.) ; 
Dorsal tubercle present, with neural gland opening OM 16 ........s+s006 42 
memnaneimmnemeciis iment es SS 
* The number of tentacles in this species seems variable. Asczdia incrassata, 
Heller, also comes in here, but cannot readily be distinguished frum the de- 
scription. : : 
+ Sluiter has just described a new species from the Malay Archipelago under 
this name “ translucida.” It is, however, quite distinct from the ‘Challenger’ 
species, and will require to be renamed. 


t The A. Olrikit of Traustedt (1883), described by him in 1880 under the 
name of 4, mentula, seems indistinguishable from this species. : 
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Body 4 or 5 times longer than broad. 
42 A, elongata, Roule. (Med.) 


Body not much longer than broad ........ccsesesscosssoreeeseneee sesreueenenes 43 - 
Appearance porcelain-like .........0ssssser0s+ (het seeassanveagsos sea seheenaaame 44 
3 {nok porcelain-like.......csccoresssessacevecesseinseessseseoseeecaenteat aaa 45 


A. arachnoidea, Forb. (Med. & N.W, Eur.) 


Mantle milk-white, test warty and fibrous. 
A. ingeria, Traust. (Med.) 


Mantle blue, test cartilaginous and smooth. 
44 


Stigmata 1 large and 2 small, or 4 small in a mesh. 
45 A, kuneides, 81. (Mal.) 
Stigmata not so arranged......<<ss:sosssccetenasescaeoess=soueeset eee: eit aamaam A6 
Test containing a remarkable abundance of branched vessels. 
46 A. reptans*, Heller. (Med.) 
Test with no remarkable development of vessels ..........ccsseseseeeeeeees 47 
47 Dorsal tubercle horseshoe-shaped ......sessessesenseseerenesssseeeeeeeeenaane 48 
Dorsal tubercle not horseshoe-shaped..........ceesssessscetsecsenscseercevenes 49 
Apertures far apart, test thickish, dorsal tubercle rounded. 
49 A. depressiuscula, Heller. (Ind. O.) 
Apertures not far apart, test not thick, dorsal tubercle cordate. 
A, obliquat, Ald. (N.W. Eur. & Med.) 
48 Branchial sac with intermediate papillae ........ssescesceseeserreeseeccerens 50 
Branchial sac with no intermediate papillae ..........seseccceesserssoneneens 51 


Stigmata short, 4 or 5 in a mesh. 

A, depressa, Ald. (N.W. Eur., ? Med.) 
Stigmata long, 10 in a mesh. 

A, koreana, Traust. (Pac.) 


5 


: | 
51 Transverse vessels Of 3 SiZ€S.......sssssscccesensesnerssssersesecencesecceesonsecs 52. 
Transverse vessels NOt Of 3 SiZOS .......0..0ccoecssosccssceorcessscnscusssessmse 53 
Body thrice as long as broad, siphons very long. 
52 A, longitubis, Traust. (W. Ind.) 
Body almost as broad as long, siphons not very long. 
A, pusilla, Traust, (Med.) 
| Test rather thick and smooth ..scccvos-sscnaccssasseecusnecase+eaessesnneaanam 54 


53 4 Test rather thin and wrinkled. 
; A, malaca, Traust. (Med.) 


Colour yellow-grey, tentacles 40-50. 
wee A, interrupta, Heller. (W. Ind.) 
Colour milk-white, tentacles 60-70. 

A, hygomiana, Traust. (W. Ind.) 


54 


The following species of Ascidiat are not sufficiently charac- 
terized to be put in the table. Some are probably synonyms 
of well-known species, others may be distinct species, but require 
further examination and redescription; a few probably do not 
belong to this genus :— ' 


* A, vasculosa, Herdm. (from Kerguelen), has also numerous vessels in the 
test, but as only the test is known I have excluded the species. 

t A. pellucida, Ald. & Hane., comes close to this, and as no details are known 
in regard to its internal structure it cannot be separated from A. obliqua, 

t+ Wagner’s Hyalosoma singulare, from the White Sea (not Hyalonema, as 
misquoted by Traustedt), seems to me to be merely a young specimen of an 
Ascidia, ~~ : 
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Ascidia opalina, MacGill. (N.W. Eur.) 

A. orbicularis, O, F. Mill. (N.W, Eur.) 
complanata, Fabr. (N. Atl.) [Also 4. complanata, Verr.] 
vitrea, ¥. Ben. (N.W. Eur.) : j 
cavernosa, Les. (W. Ind.) 

albeola, Les. (W. Ind.) 

multiformis, Les. .(W. Ind.) [? Molgulide.] 
. variabilis, Les. (W.Ind.) [? Cynthiide.] 
. ovalis, Les. (?) 

. proboscidea, Les. . (W. Ind.) 

lobifera, Les.* (W. Ind. ?) 

sydneiensis, Stimps. (Austr.) 

succida, Stimps. (Austr.) 

tubifera, Stimps. (China.) 

calcata, Stimps. (Jap.) 

. rudist, Ald. (N.W. Eur., Med.) 

. albida, Ald. & Hane. (N.W. Eur.) 

. elliptica, Ald, & Hane. (N.W. Eur.) 

. pellucida, Ald. & Hane. (N.W. Eur.) 
affinis, Ald. & Hance. (N.W. Eur.) 

mollis, Ald, & Hane. (N.W. Eur.). [Also A. mollis, Verr.] 
Normani, Ald. & Hane, (N.W. Eur.) 
plana, Hane. (N.W. Eur.) 

Aldert, Hane. (N.W. Eur.) 

. rubro-tincta, Hane. (N.W. Eur.) 

. rubicunda, Hane. (N.W. Eur.) 

. robusta, Hane, (N.W. Eur.) 

crassa, Hane. (N.W. Eur.) 

inornata, Hanc. (N.W. Eur.) 

producta, Hance. (N.W. Eur.) 

elongata, Ald. & Hane. (N.W. Eur.) 
coriacea, Heller. (Med.) 

. verrucosa, Heller. (Med.) 

. rubescens, Heller. (Med.) 

A, Suensonii, Traust. (Pac.) 

A. capsicum, Costa. (Med.) 

Phallusia sulcata, Sav. (Med.) 

Ph. clavigera, Otto. (Med.) 

Ph. clava, Risso. (Med.) 

Ph. holothurioides, Risso. (Med.) 

Ph, livida, Risso. (Med.) 

Ph. informis, Phil. (Med.) 


RBRARARAARARARARRARRAARAARRARA RAR S 


* Lesueur also gives a list of 30 species of Ascidia (names only), chiefly from 
the Pacific, none of which are now known (see Journ. Philad, Acad. N. 8. 
vol. iii. p. 8, April 1828). 

+ This, and a number of the following species of Alder and Hancock, may 
very likely be good species, but they require redescription. 

Through the kinduess of Canon Norman I have been enabled to examine the 
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PacuycuLana, Herdman, 1880. 
Body attached, sessile. Branchial aperture 8-lobed, atrial 


6-lobed. 
Tesé cartilaginous—or tones like india-rubber—very thick, 


solid and opaque. 

Branchial sae longitudinally plicated. Internal longitudinal 
bars bearing large papille at the angles of the meshes. Stigmata 
straight. 

Dorsal lamina in the form of a membrane. 

Tentacles simple. 

Alimentary canal large, placed on the left side of the branchial 
Sac. 


Three species are distinguished from the species of Ascidia 
by their remarkably thick and rigid tests :— 


Dorsal lamina not toothed at the margin. 
P. gigantea, Herdm., (S. Atl.) 
Dorsal lamina strongly toothed at the margin .......scsces. seseseeereeeres 


‘Trans. vessels in branchial sac of two sizes, placed alternately ; papilla 
1J,,, not lobed......... 1 eeeanceeeeeeeceonaeeres P. oblonga, Herdm. (Austr.) 
Trans, vessels all one size ; papillee lobed. 
P. obesa, Herdm. (Austr.) 
Apyssascrp1A, Herdman, 1880. 

Body oblong, attached by ventral surface. Branchial aperture 
with from 8 to 12 lobes, atrial with from 6 to 8lobes. Apertures 
far apart. 

Test soft, cartilaginous, and transparent: 

Mantle thin. Muscle-bands chiefly on one side, irregular and 
feeble. 

Branchial sac very delicate, not longitudinally plicated. Stig- 
mata straight. 


type specimens of some of Alder and Hancock’s species which are in his col- 
lection, and I hope in time to be able to examine the rest, and perhaps to re- 
establish or clear up the synonymy of some of the little-known or doubtful 
forms. Dr. Norman has drawn up for me the following paragraph explanatory 
of the very meagre published descriptions of the species named by these excellent 
investigators :— 

“Tt is much to be regretted that an important work on British Tunicata hy 
Messrs, Alder and Hancock, to the preparation of which many years had been 
devoted, and which at the time of their death was nearly ready for publication, 
has never been printed. No doubt in some respects the anatomical and phy- 
siological results may have been partially at any rate anticipated, but Albany 
Hancock’s researches were always so thorough that it cannot be doubted that 
they would disslose much of great value, while more detailed specific descriptions 


of the species briefly described by these authors are absolutely necessary ie their 
positive identification.” 
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. Dorsal lamina represented by languets, which may be united 
by a narrow membrane. 

Tentacles simple, filiform. 

Viscera on either right or left side of branchial sac. Intestine 
small, posterior to the cesophagus and stomach, and forming a 
loop open dorsally. Stomach short and wide. 

Gonads forming a round mass situated on the intestinal loop. 


This genus is the aberrant member of the subfamily. It is 
intermediate in its characters between Ascidia and Corella. It 
contains the two ‘Challenger’ species <Abyssascidia Wyvillit, 
Herdman, obtained from the south of Australia, at a depth of 2600 
fathoms, and Abyssascidia vasculosa, Herdman, obtained in the 
Autarctic south-west of Australia, from a depth of 1950 fathoms. 
They differ, amongst other points, in the following :— 


Apertures 12- and 8-lobed, languets separate, viscera on 


Bt aU See ele tere rene ciaca Gcesans<ssecsceesessescossosas A, wyvillii. 
Apertures 8- and 6-lobed, languets united by membrane, 
Pe eeeOM DCLG BICC te ecestccawsraa7ossucesevssoscceseses ease . A. vasculosa, 


Subfamily Cronin m, Roule, 1884. 


Body more or less cylindrical, attached by posterior end. 


Zest thin and gelatinous, may be modified anteriorly to form a 
lobe covering the apertures. 


Mantle with the musculature mainly longitudinal. 


Branchial sae provided with internal longitudinal bars. Stig- 
mata straight. 


Dorsal lamina represented by Janguets. 

Alimentary canal on left side of branchial sac, extending pos- 
teriorly to it. 

I use this subfamily in a somewhat different sense from that 
proposed by Roule. Keeping Ciona as the typical form, [remove 
Lthopalea to the family Clavelinide, and I substitute in its place 


thodosoma, which seems to me to have more affinity with Ciona 
than with Ascidia. 
The two genera are as follows :— 
Test modified anteriorly to form an operculum covering the aper- 


UUTEE _oweccocckdenGe cn nstOceen Gee eeEE Eero nanan. Gonucano Rhodosoma. 
PRESEBING URITOCUMCU Maer: scccayasccasn sinc sesaskienasascesssorcesemepeneaie Ciona. 


Ruovosoma *, Lhrenberg, 1828. 
Body cubical or cylindrical, attached, truncated anteriorly. 


* This is the Chevrewlius of Lacaze-Duthiers (1865), the Schizascus of Stimp- 
son (1855), and the Pera (not Pera, of Stimpson) and Peroides of Macdonald. 
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_ Test folded at the anterior end, so as to form an operculum 
covering the apertures. The test is hard and cartilaginous. . 
Branchial sae with the stigmata large and straight. 
Dorsal lamina represented by a series of languets. 
Alimentary canal on right side of branchial sac. 
Gonads forming a network round the median part of the 
intestine. © 
There are two distinct species known :— 
The dorsal tubercle simple, keyhole-shaped. R. cadlense, Lac.-Duth. (Med. ) 
The dorsal tubercle horseshoe-shaped ...... R, pyxis, Traust. (W. Ind.) 
Three other (?) species—R. seminudum, Heller (W. Ind.), 
- R. pellucidum, Stimps. (China), and #. papilloswm, Stimps. 
(China)—require re-examination. 


Crona * (Savigny, 1816), Fleming, 1828. 


Body cylindrical, attached. Apertures anterior, not distant. 
Test gelatinous or membranous. 
Mantle with the musculature well Trae on both sides, 
forming a few well-marked longitudinal bands. 
Branchial sac with the stigmata straight. 
' Dorsal lamina represented by a series of languets. 
Nerve-ganglion and neural gland placed close behind the dorsal 
tubercle. 
Alimentary canal extending behind the branchial sac. 
Gonads placed on the left side in the intestinal loop. 


Of tOSbi Geeacrses:saseecracesssoncsess C. fascicularis, Hane. (N.W. Eur.) 
Animals separate; solitary <.2o.nssss0+-0-00sceeeseeeeo ee sriesee ene ete eeet 


Ar Body fixed by the whole of left side (Pleurociona, Roule). 
C. Edwardsi, Roule. (Med.) 


*) Body fixed by posterior end or a part of left side......0.000-.0 
fia vessels all the same size, meshes not divided 


Animals attached in groups by interlocking of villi from posterior end 


C. Flemingi, Herdm. (N. Atl.) 
Transverse vessels of two different sizes, meshes divided horizontally... 3 
Test rough with sharp-pointed projections. 
3 C. aspera, Herdm. (Jap.) 
Test smooth, no projections on test ..........sssesesssesss-20se ease 4 
j ‘ Fixed by posterior end and short processes of test, siphons unequal... 5 


Fixed by part of left side, not posterior, siphons equal. 
C. Savignii, Herdm. (Jap., Med.) 


Colour brown, mantle vermilion... C.canina,O.F.M. (N.W. Eur.) 
Colour yellow- -green or light orey, mantle same. { Austr.) 
C. intestinalis, L. (N.W. Eur., Med., 
The following insufficiently characterized species probably 


* Including Plewrociona, Roule. 


CLASSIFICATION OF THE TUNICATA. 599 


belong to Cvona, and may, some of them, be synonyms of C. intes- 
tinalis :— 

Ascidia virescens, Bruguiére. (N.W. Eur.) 

A. corrugata, O. F. Miller. (N.W. Eur.) 

A. ocellata, Agassiz. (E. N. Am.) 

A. tenella, Stimpson. (EH. N. Am.) 

A, pulchella, Alder. (N.W. Eur.) 

Alina meridionalis, Risso (Med.), may be a Ciona, or possibly a Clavelinid. 


Family IV. CLAVELINID, Forbes, 1858. 


Body attached by the posterior end, and usually by means of 
a peduncle, to a creeping basal stolon or common stolonial mass 
from which young ascidiozooids are formed by gemmation. 

Test gelatinous, rarely cartilaginous, usually thin and trans- 
parent. Apertures circular, very rarely distinctly lobed. | 

Branchial sac not folded, often without internal longitudinal 
bars. The bars, if present, have no papille. The stigmata are 
straight. 

Dorsal lamina represented by languets. 

Tentacles simple, filiform. 

Alimentary canal usually extending beyond the branchial sac 
posteriorly to form an abdomen. 

Gonads placed in the intestinal loop. In addition to sexual 
reproduction, colonies may be formed asexually by gemmation 
from the stolon. 


This family contains 10 genera *, which may be distinguished as 
follows :— 


Branchial sac with internal longitudinal bars .........sessesseceeeeessenees 1 
Branchial sac without internal longitudinal bars........ sas se sce seeeereeeee 2 
1 Body divided into distinct abdomen and thorax .......co.s-csesseeseeseees 3 
No distinct abdomen present ..........:ssccssssesecsreonscscesentesscereesencos 4 
Many ascidiozooids united by their posterior parts to form a large 
Sm COLONY:...-.. Senet SOOO DESBCOSOIEONCCC EE REEEE EERRE Ser eecnicHosdcn Diazona, » 
| Few ascidiozooids united irregularly to form small colony ...........+++. 5 
5 ‘Gramehial sac minutely plicated ...............s0-.csssseenas Rhopaleza. 
Branchial sac not minutely plicated ...........:sseeeees Rhopalopsis. 
4 { Blood-vessels in the test..........seesereereeeeee: BORD Cn ConA RDOCTOC Sluiteria. 
No blood-vessels in the test .........sececsesereseeseenees Ecteinascidia. 
gf No distinct abdomen present .....ss+seseesesseeseerrsseererserensererseeeees 6 
Aonemen distinct from the thorax ...+....s0....0.+.s0sss0-sssensoumaseaesmeesn 7 
g { Branchial sac with about 4 rows of stigmata ............ Perophora. 
With about a dozen rows of stigmata ...........+00 Perophoropsis. 


* Clavelinopsis, Fewkes, probably does not kelong to this family, The single 
species C. rubra seems to be a Bolzenia. 
' LINN. JOURN.—ZOOLOGY, VOL, XXIII. 43 
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Podoclavella. 
Body not pedunculated apart from the long abdomen .........+..+.-s+++++ 


Stolons, and posterior end of body, united in a solid basal mass of 
8 


Body divided into thorax, abdomen, and a well-marked peduncle. 
7 


bOSl sciccsacecacceeseneenboreee sess: s<eneeeeneEeeneecned Stereoclavella *. 
Stolons distinct, delicate and branched ............cs0.+++0: Clavelina. 


Diazona 7, Savigny, 1816. 


‘Colony massive, not pedunculated, consisting of a basal mass 
of test surrounding the stolons and from which the ascidiozooids 
project upwards. —~ 

Ascidiozooids elongated, divided into thorax and abdomen, and 
having the latter imbedded in the common basal mass of test. 
Both branchial and atrial apertures anterior and 6-lobed. 

Test solid and thick in the lower part of the colony, thin and 
delicate on the upper free parts of the ascidiozooids. Contains 
numerous pigment-cells. 

Branchial sac large and well developed, with internal longi- 
tudinal bars but no papille. 

Dorsal lamina represented by triangular languets. 

Viscera extending far behind the branchial sac so as to form an 
abdomen. 

Gonads in the intestinal loop. 


Three forms of Diazona have been described, which may be 
‘only-varieties of one species, D. violacea, Sav. :— 
With no pigment-lines on thorax. D. intacta, Lah. (Med.) 
With white pigment-limes  ....c.ccsscse:.csnss«sssquse--sosecerssseese ea - - 


With pigmented circles round siphons, and inferior branchial circle. 
D. vivlacea, Sav. (Med. & N.W. Eur.) 
No pigmented circles round siphons, branchial circle superior. 


D, hebridica, ¥. & G.t (N.W. Eur.) 


Ruopatma §, Philippi, 1842. 


Dany elongated, divided by a constriction into two parts, 
thorax and abdomen. 


Test thick and cartilaginous. Branchial and atrial apertures 
lobed. a 


* Also Pycnoclavella, Garst.; see p. 603. 

t This is the Syntethys of Forbes and Goodsir (1853). 

{ Forbes and Goodsir, in their original description, say that the branchial 
and atrial apertures are not lobed, while Alder states that they are obscurely 
lobed. In D. violacea they are distinctly lobed. Forbes and Goodsir’s figure 
shows pigment around the atrial aperture. 

§ The Rhopalona of Roule and others. This form has affinities with Ciona 
and the Ascidiids, but is, I consider, more closely related to the Clavelinide. 
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Branchial sac minutely plicated; with internal longitudinal 
bars, which are not papillated. 

Tentacles simple. 

Heart and pericardium curved into a U-shape. 


This genus contains two species :— 


Branchial aperture 8-lobed, atrial 6 ...... R. neapolitana, Phil. (Med.) 
Branchial aperture 6-lobed, atrial 12 ... 2. cerberiana, Lab. (Med.) 


Ruopatropsis, Herdman,.1890. 


Body elongated, divided into thorax and abdomen. 

Test cartilaginous. Apertures not distinctly lobed. 

Branchial sae not minutely plicated. Internal longitudinal 
bars present, but not papillated. 2 

This genus contains the two following species : — 


Test thin anteriorly, dark coloured ......... - R. fusca; Herdm. (Mal.) 
Test thick all over, light grey .............s000 R. crassa, Herdm, (Mal.) 


SLUITERTIA, Hd. v. ‘Ben., 1887. 


Body short, not divided into thorax and abdomen, united to 
the stolon by a short peduncle. Apertures both 7-lobed. 

Test containing blood-vessels terminating in conical papille. 

Branchial sac not minutely plicated. Many rows of stigmata 
present. 

Dorsal lamina in the form of a membrane provided with long 
marginal processes. 

This genus was formed for the reception of the single species 
S. rubricollis, Sluiter, from the island of Billiton in the Malay 


Archipelago. 


Ectetnascrpi1a, Herdman, 1880. 


Body elongated, usually tapering posteriorly, sometimes with 
a short peduncle; but not divided into thorax and abdomen. 

Test thin and membranous, containing no blood-vessels. Aper- 
tures.not distinctly lobed. 

Mantle thin, musculature consisting of transverse bands. 

Branchial sac with internal longitudinal bars, but no papille. 

Dorsal lamina represented by a series of tentacular languets, 
which may be connected at their bases by a narrow membrane. 

Tentacles simple. 

Viscera placed on the left side of the branchial sac, and some- 
times projecting slightly beyond it posteriorly. 

43* 
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Gonads placed in the intestinal loop, the spermatic vesicles 
forming a crescentic curve around the ovary. 


This genus contains four species, which may be separated as 
follows :— 


Tentacles about 40 in number’......... E. diaphanis, Sluit. (Mal.) 
Tentacles about/80 in number <--.-ceccnesceesesese eee eaten eee eee 


Dorsal languets and connecting-ducts ye and membranous. 
E. Moorei, Herdm. (Med.) 
Dorsal languets and connecting-ducts narrow and papilliformy Wicceeee 


Tentacles of 3 lengths, languets separate. 
E. turbinata, Herdm. (N. Atl.) 
Tentacles not distinctly of 3 lengths, languets united by a narrow 
dorsal membrane ........2.0esseseeee EB. Thur. stoni, Herdm. (Ind. 0.) 
Ascidia claviformis, Lesueur* (W. Ind.), probably belongs to 


this genus, but is not sufficiently characterized. 


PeropnHora (Lister, 1834), Wiegm., 1835. 


Body short, not divided into thorax and abdomen, attached by 
a short peduncle to a creeping stolon. 

Test thin and transparent. Branchial aperture 6-lobed, atrial 
5-lobed, rather distant. 

Branchial sac with connecting-ducts which may branch to 
form imperfect internal longitudinal bars. About 4 rows of 


stigmata present. 
. Dorsal lamina more or less of a membrane bearing narrow 


languets. 
Alimentary canal placed on the left side of the branchial sac. 


This genus contains 3 or 4 speciesT, as follows :— 


Ascidiozooids on distinct pedicels which are jointed; some adhering 
Band! Oni tes theassenssneme senses terete P, Hutchinsoni, Macd. (Austr.) 
Ascidiozooids not on distinct pedicels, no jointing present, no adhering 

BANG ...ccsecsvaasensnensrsasuacebensaiue atte ice oyee see seh nenneeaeee ee i 


( Body colourless, 40 tentacles of 3 sizes, only papilliform connecting 
| ducts .....-cossssceseaesessoc ee eeeeeeeene P. Listeri, Wiegm. (Atl., ? Med.) 


1{ Body greenish, 20 tentacles of 2 sizes, papilliform connecting-ducts 


| with rudimentary internal longitudinal bars. 
P, viridis, Verr. (EH. N. Am.) 
[?=2- bay yulensis, Lah. (Med.).] 


PrropHoropsis, Lahille. 
~ Body nearly samen gua. Branchial aperture 12-lobed, 
atrial 6-lobed. — ~— 


* Journ. Acad. N. S. Philadel., April 1823, vol. iii. p: 5. 
+ Giard has named a species from Roscoff, E. fragilis. It has not yet, I 
believe, been sufficiently described. an _ 
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Test thin, membranous, transparent. 

Branchial sac with no internal longitudinal bars and no con- 
necting-ducts. Numerous (15 or 16) rows of stigmata are 
present. 

Dorsal lamina represented by languets. 

Alimentary canal on the left side of the branchial sac. 

Gonads forming a network over the intestinal loop. 

This genus contains the single species Perophoropsis Herdmani, 
Lahille, from Banyuls (Med.). 


Popociavetta, Herdman, 1890. 


Body extremely long and narrow, divided into thorax, abdomen, 
and a well-marked post-abdominal peduncle. 

Test moderately thick, cartilaginous. 

Branchial sae with no internal longitudinal bars, and no papilli- 
form connecting-ducts. 

Viscera extending behind the branchial sac to form a large 
abdomen. 

I have formed this new genus for the reception of Savigny’s 
Clavelina borealis, and a new species which will be described in 
the Catalogue of Tunicata of the Australian Museum which I am 
now preparing. 

Colour light bluish green, tentacles in 2 rows. P. borealis, Sav. (Arct.) 
Colour purplish, tentacles in 1 row............ P, meridionalis, Herdm, (Austr.) 


STEREOCLAVELLA*, Herdman, 1890. 


Body elongated ; attached to a basal mass of solid test which is 
formed by the fusion or thickening of the stolons; divided into 
thorax and abdomen ; apertures circular, not lobed. 

Test thin anteriorly, may be thick and cartilaginous posteriorly 
where it joins and forms the stolonial mass. 

Branchial sac, &¢., as in Clavelina. 


Thave grouped together under this name those species of Clave- 
lina which have the stolons and the posterior ends of the bodies 
imbedded in a basal mass of test. It may be regarded, along with 
Podoclavella, as being scarcely worthy of generic rank, and I am 

* Since this was put in type Garstang has published (May 1891) a description 
of a new genus, Pycnoclavella, which seems very closely allied to Stereoclavella,- 
However, it may be a distinct form characterized by the presence of stolonial 
tubes (vessels) in the free test covering the esophageal region of the body. It 
contains the species P. aurilucens, Garst., found at Plymouth. 
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quite willing that both should be placed merely as subgenera of 
Clavelina; but I consider that it is convenient to separate off under 
a distinct name groups of species which resemble one another, 
but differ from the rest, in some marked characteristic. 

The species of Stereoclavella are as follows :— 


Dorsal languets short ..........2.seceesees S. oblonga, Herdm. (Atl.) 
{ Dorsal languets very large .........cescesscsseeeeescrensceeeeerecreveescnseneres 


Horizontal membranes of the branchial sac wide. 
S. enormis, Herdm. (S. Atl.) 


Horizontal membranes narrow......... S. australis*, Herdm. (Austr.) 


Cravetina, Savigny, 1816. 


Body elongated, club-shaped, but with no peduncle beyond 
the abdomen; attached to a delicate, branched, creeping stolon 
from which buds are formed; divided into thorax and abdomen. 

Test thin, gelatinous, or cartilaginous. Apertures circular, not 
lobed. 

Mantle thin, muscles mainly longitudinal. 

Branchial sac without internal longitudinal bars. Stigmata 
straight, no papilliform connecting-ducts. Horizontal membranes 
present. 

Dorsal lamina represented by languets. 

Alimentary canal extending behind the branchial sac to form 
a well-marked abdomen. 

This genus, in the restricted sense in which it is used here, 
contains only half a dozen species +, some of which, however, are 
imperfectly characterized. 


Thorax and abdomen of much the same Size .......sesesesseescarencsarerens 1 
Abdomen much longer than thorax ..........sssessccsecsesrascecersscconcnes 2 
Only 2 rows of stigmata in branchial sac. 

il! C. pumiliot, M.-Edw. (N.W. Eur.) 
At least 6 rows of stigmata .........ccccsasecsscsseseesasecescsscnsocecareseeness 

3 { 6 to 8 rows of stigmata......... C. nana§, Lah. (N.W. Eur., Med.) 
12 to 16 rows of stigmata, Jc.cecreassnsstose son seose stmt sssnicas meatal eeaeie 
With yellow or brown lines of pigment on the thorax. . [Med.) 

4 C. lepadiformis§, O. F. M. (N.W. Kur,, 
With white lines of pigment on thorax. 

{ C. Rissoana, M.-Edw. (N.W. Eur.) 


About a dozen rows of stigmata. 


. | Only 3 or 4 rows of stigmata. C. producta, M.-Edw. (N.W. Eur.) 
C. Savigniana, M.-Edw. (N.W.Eur.) 


* This species will be described in the Catalogue of Tunicata of the Australian 
Museum. 

t Possibly O. F. Miller’s Ascidia gelatina is a Clavelina. 

{ Possibly the young of C. lepadiformis or some other species. 

§ With several varieties. 
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Suborder Il. ASCIDI4i COMPOSITA, Savigny, 1816. 


This group contains fixed Ascidians which reproduce by gem- 
mation so as to form colonies in which the ascidiozooids are 
buried in a common investing mass, and have no separate tests. 

The Ascidie Composite include seven families. It should be 
remembered that they are in all probability a polyphyletic group, 
having been derived from several distinct groups of ancestral 
Simple Ascidians. They are thus a semi-artificial assemblage 
consisting of those fixed Ascidians which have retained or 
acquired the power of reproducing by gemmation, so as to form 
colonies, and in which the ascidiozooids have remained so inti- 
mately united that their tests forin a common colonial mass. 


Family I. BOTRYLLIDA, Giard, 1872. 


Colony usually thin and incrusting, sometimes in the form of 
thick fleshy masses. : 
' Systems circular, elliptical, or forming branched lines. Common 
cloacal openings distinct, usually lobed. 

Ascidiozooids short and not divided into regions. 

Test usually soft, traversed by numerous vessels with large 
terminal knobs. 

Branchial sac large and well developed, internal longitudinal 
bars present, stigmata numerous. 

Dorsal lamina in the form of a-plain membrane. 

Tentacles simple, not more than 16 in number. 

Alimentary canal placed alongside the posterior part of the 
branchial sac. 

Gonads on both sides of the body. 

Gemmation lateral, from the bodies of the ascidiozooids ; and 
also stolonial, from the ectodermal processes or vessels in the test. 


This family includes five genera, which may be distinguished 
as follows :— 
{ Colon stalked, Gonads unpaired, in intestinal loop. Symplegma. 


Colony sessile. Gonads paired, placed laterally ..........--sssseeceesseeee 1 

1 Systems circular in outline .........::.seessseeerserencescenseseecesesenaerenens 2 

_ Systems elongated or branched irregularly...............ssccesseeeeseeeseenee 3 
Colony thin, incrusting.........ccessessesseseseneee seseeesee ees Botryllus, 
MGlenytmck and LeShy ......ca.sesereeredssrentesrssncetecsee Polycyclus. 


COlomy thin, WICKUBhNS ........-.seseceeassessteesegieas Botrylloides, 
Colony thick and fleshy Sshiessaceaeeewecansieatte: Sarcobotrylloides, 
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Sympteama, Herdman, 1886. 

Colony stalked, consisting of several ovate ascidiaria* connected 
by branched peduncles. 

Ascidiozooids moderately large, not much elongated, and not 
divided into regions. 

Test firm, vessels numerous. 

Branchial sac large and well developed, provided with internal 
longitudinal bars. 

Dorsal lamina in the form of a plain membrane. 

Alimentary canal and gonads forming a mass projecting for a 
short distance only behind the branchial sac. 


This genus, which I placed in 1886 in the family Distomide on 
account of the close resemblance of the colony to that of a Colella, 
I now agree with Lahille had better be transferred to the Botryl- 
lide. The Botryllid affinities, as I pointed out in the original 
description, are very marked, although Symplegma differs more 
from the other four genera of Botryllide than these do from one 
another. 

There is only one known species, Symplegma viride, Herdm., 
from Bermuda. 


Borryiius, Gertner § Pallas, 1774. 

Colony thin, incrusting. 

Systems circular or stellate. 

Ascidiozooids ovate, with their apertures placed far apart. 

Test soft and gelatinous, never much thickened. 

Branchial sac large, with 3 internal longitudinal bars on each 
side. 

Viscera alongside the branchial sac, at its posterior end. 


This genus contains a very large number of species which are 
very difficult to distinguish. In fact, species do not appear to 
be at all clearly differentiated ; and, to add to the difficulty, many 
of the descriptions are very imperfect and only take account of 
external characters which cannot be applied to preserved spe- 
cimens. 

The following is a list of the species of Botrylius. In the pre- 
sent state of our knowledge of these forms I feel that it is useless 
to attempt to distinguish them by brief characters in tabular form. 
Some of these species have several marked varieties, and most 
are very variable. 


* That part of the colony in which the ascidiozooids are placed. 
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Schlosseri (Pallas), Sav. (N.W.Eur., Med.) Yellow with rust-red dots. 

Baeri, Grube. (Med.) Colony very thin. 

sannio, Della Valle. (Med.) Colony thick; violet-blue markings. 

aurolineatus, Giard, (N.W. Eur., Med.) Yellow lines, 8 tent., asc. 
2:2 mm. long. : 

. morio, Giard. (N.W, Eur, , Med.) Nearly black. 

. gemmeus, Sav. (N.W. er, ., Med.) Violet and yellow. 

. violaceus, H. M.-Edw. (N.W. Eur., Med.) Blue, with white lines. ' 

. tenuis, Della Valle. (Med.) Tentacles 1-3, vessels blue. 

. minutus, Say. (N.W. Eur., Med.) Asc. 1 mm., 3-5 in syst. 

smaragdus, M.-Edw. (N.W. Eur.) Green. 

. pruinosus, Giard. (N.W. Eur.) Green. 

tapetum, Della Valle. (Med.) Grey, 3-8 in syst., 3 tentacles. 

calendula, Giard. (N.W. Eur.) Yellow, ascidiozooids 1 mm. 

marionis, Giard. (N.W. Eur.) Ascidiozooids 2°5 mm., 8-10 in syst. ; 
colour brown with white and carmine. 

B. rubigo, Giard. (N.W. Eur.) Brown, with red marks. 

B. rubens, Ald. & Hance. (N.W. Eur.) Yellow and red, thin test. 

B. virescens, Ald. & Hance. (N.W. Eur.) Greenish. 

B. castaneus, Ald. & Hane. (N.W. Eur.) Purple-brown, test very thin. 

B. Gouldii, Verr. (E. N. Am.) 

B. bivittatus, M.-Edw. (N.W. Eur.) 


Bebb babes: bbb 


Potycrcivus, Lamarck, 1816. 


Colony thick and fleshy, convex on surface, often lobed. 

Systems circular or stellate in outline. 

Ascidiozooids ovate, with the apertures rather distant from one 
another. 

Test gelatinous, bat solid and much thickened, vessels present. 

Branchial sac large and well developed. 

Tentacles from 2 to 16 in number. 

Alimentary canal placed alongside the posterior end of the 
branchial sae. 

Gonads placed on both sides of the body near the posterior end. 


Leaving out a few doubtful forms and older species with im- 
perfect descriptions and which cannot now be determined with 
any certainty, the genus contains five species. These may be 
distinguished as follows :— 


Ascidiozooids at least 8 mm. long ...........c.seeese00 poconDacOnadanSaACoHoAS 1 
PAGE TLOZOOIMS MObses TIN. LONG)... 2..0-0n-cocesscnceacsavenscemseenersacesaeanen 2 
1 With 2 tentacles, placed laterally............ P. cyaneus, ¥. Dr. (Med.) 
Wathgmoro than’ 2 tentacles) .:......cssseecsesaraccecesenceesereemsteceeeeanermrs 3 
Aecidiozooldsiat least mim. long) <..usacdeseansesecenes ease eee ee 4. 
84 Ascidiozooids about 3 mm. iene ‘Tentacles 8, 2 large lateral and 6 
lita ereeeeeecscdonccneccsecereseescests cncigseouC Ji. violaceus, vy. Dr. (Med.) 
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Tentacles 8, 2 large lateral and 6 small. 

P. Vallti*, Lah. (Med.) 
Tentacles 6, 2 large lateral and 4 small. 

P. Renieri, Lamk. (Med.) 


Tentacles 8, all one size............00. P. Lamarcki, Herdm. (N.W. Eur.) 


4 


. P, Jeffreysi, Herdm. (Med.) 


' Recidiosagae valle marked with brown. 
5 : 
Ascidiozooids of a bluish colour ... P. Savignyi, Herdm. (N.W. Eur.) 


BorrytiLomes, A. Wilne-Edw., 1842. 


Colony thin, incrusting and usually gelatinous. 
Systems elliptical or elongated, forming branched and some- 
times anastomosing lines. 
Ascidiozooids cylindrical, with the apertures placed near one 
another on the anterior end. 
Test soft and gelatinous, never much thickened, penetrated by 
many vessels. 
Branchial sae long and well developed. 
Alimentary canal placed alongside the branchial sac at its 
posterior end. 
Gonads placed on both sides of the body near the posterior end. 
In this case, as in Botryllus, it is useless to attempt to distin- 
guish the species in brief tabular form in our present want of 
knowledge of the internal structure of so many of them; conse- 
quently I give the following list of the known species; some of 
them are ina very doubtful condition. 
B. Leachii, Say. (N.W. Eur., Med.) Purple, with yellow and white 
marks. 
B. luteum, v. Dr. (Adr.) Green-yellow; tentacles 8, 4 large; ascidio- 
zooids 3 mm. in length 
B. purpureum, v. Dr. (Adr.) Tentacles 8, 4 large; ascidiozooids 8 mm, 
B. Gascoi, Della Valle. (Med.) Tentacles 4; ascidiozooids 2 mm. 
B. Emeryi, Della Valle. (Med.) Tentacles 8, 4 large. 
B. rubrum, H. M.-Edw. (N.W. Eur., Med.) Colour yellow to red; 
4 tentacles. 
. rosaceus, Grube. (Med., Red 8.) Purple-red with white lines. 
. morioniformis, Della Valle. (Med.) Yellow-green; tent 8, alter- 
nately larger; ascidiozooids 2 mm. 
. albicans, H. M.-Edw. (N.W, Hur., Med.) Pure white. : 
. ciliatus, D.Ch. (Med.) 
iB ‘tyreum, Herdm. (Mal.) | 
B. perspicuum, Herd. CED. “And var, rubicundum., 
B. nigrum, Werdm...(Atl.). mi 


bb by by ty 


* ‘With several colour varieties noted by Lahille. 
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B. fulgurale, Herdm, (N. Atl.) 

. rotifera, H. M.-Edw. (N.W.Eur.). Yellow, with red marks. 

. prostratum, Giard. (N.W. Eur.) Ascidiozooids larger and flatter 

than in B. rotifera. 

. clavelina, Giard. (N.W. Eur.) Perfectly transparent. 

amsigne, Giard. (N.W. Eur.) Dark brown, marked with yellow and 
violet. 

. sparsa, Alder. (N.W. Eur.) 

. pusilla, Alder. (N.W. Eur.) 

. radiata, Ald. & Hane. (N.W. Eur.) Yellow. 

. ramulosa, Ald. & Hane. (N.W. Eur.) Pellucid and cream-colour, 


beh wh why 


SARCOBOTRYLLOIDES, von Drasche, 1883. 

Colony thick and fleshy, often lobed. 

Systems elliptical or elongated, forming branched and some- 
times anastomosing lines. 

Ascidiozooids cylindrical, with the apertures placed near one 
another on-the anterior end. 

Test gelatinous, rather solid and greatly thickened; many 
vessels present. 

Branchial sac large and well developed. 

Tentacles 8 to 16 in number. 

Alimentary canal placed alongside the posterior part of the 
branchial sae. ; 

Gonads placed on both sides of the body near the posterior end. 

Six species of this genus are known to me, and may be distin- 
guished as follows :— 


BERN Seg eee reper acesicesasoesnascecsesnecnstcacasckacesaoecasces+acen seme il 
Binet let OMe MER a re fe ec aascadanacscrascentererccssenesscvecsosneseatenenee 2) 
1 PRCHEMODNOUC WHIUG. coccccce-css:nconssasone S. superbum, v. Dr. (Med.) 
Test transparent grey ..........ccsccsccvecsecacsscnsensveccescsccecesccseneeaves 
Colour red-purple; ascidiozooids 3 mm. long, very close; 16 rows 
3 Olgshiourtatcinmesecenaese casi: csec eee cesass S. purpurcum, n. sp. (Austr.) 
Colour dull slate-grey ; ascidiozooids 2 mm. long, not very close; 14 
MOWBSLOLISUMINALANs, «6 se -ecsesceeceseses S. pannosum, no. sp. (Austr.) 
PUPS LOMACH NAR CCUM 5......2.c00sereesee0 S. anceps, n. sp. (Austr.) 
RW NO COUR IEESONL.,..............0.00000-c0%0-ssdbteeas ostlikeanae naan een < 
Tentacles 8 long and 8 short ......... S. Wyvillit, Herdm, (N. Atl.) 
44 Tentacles 4 long, 4 medium, and 4 short. 
; S. jacksonianum, n. sp. (Austr.) 


Family Il. DISTOMIDZ (Giard, 1872), Herdm., 1885. 


Colony rounded and massive, rarely incrusting, either sessile 
or supported upon a long or short peduncle. 
Systems irregular, inconspicuous or absent. 
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Ascidiozooids of moderate length, and having the body divided 
into two regions, thorax and abdomen; they may be provided 
with long vascular ectodermal appendages. 

Test gelatinous or cartilaginous, often thickened at the base to 
form a peduncle, which may be traversed by large canals contain- 
ing the vascular appendages of the ascidiozooids. There are 
sometimes calcareous spicules, which, however, are not stellate. 

Branchial sac well developed; no internal longitudinal bars 
present. 

Dorsal lamina represented by a series cf languets. 

Alimentary canal placed posteriorly to the branchial sac, so as 
to form an abdomen. 

Gonads and heart in the intestinal loop, or alongside it. Sper- 
matic vesicles numerous, vas deferens straight. 


The genera in this family may be separated as follows :— 


Colony with a well-marked peduncle ..........s0ss:00+c0secossseovesseseeenne ul 
Colony sessile or only shortly pedunculated ............cssccesecseesereeeene 2 

1 { With an incubatory pouch in which embryos develop ...... Colella. 
No incubatory pouch present .......sccccsessscsecesrenssescossessscnsscarsossas 3 
Ascidiozooids completely imbedded in a common test.. Oxycorynia. 

34 Ascidiozooids not compietely imbedded in a common test. 

Chondrostachys. 
9 f With an eeubenet pouch and an atrial languet .. ...... Distaplia. 
“ | No incubatory pouch present, .......::00..sese-sscsnsentsuscosss¢ees ensue a 
. { Ascidiozooids enclosed by capsules formed of discoid spicules. 

4 Cystodytes. 
No spicules present im test ......:ecccssecoerecssonsecsaseccavecassosarsesessusen 5 
With an atrialisiphon <..c..scsseverensrscssecress=-r-cseeaeeeen Distoma. 
With a trifid atrial Bogue bi easuvesbecsatpessvescntecarses Heterotrema. 


Coretta, Herdman, 1885 * ats, 1880), 


Colony more or less club-shaped, composed of a peduncle 
attached at the base, and bearing on its summit a more or less 
ellipsoidal ascidiarium. | 

Ascidiozooids imbedded in a common test; usually arranged in 
lines. but not divided into systems. No common cloacal cavities. 
Body composed of thorax and abdomen, and a long ectodermal 
vascular process from the posterior end of the latter. Aper- 
tures six-lobed, not prominent. 


* This genus was fully diagnosed, with Colella Thomsoni as the type species, 
in my thesis for the degree of Doctor of Science, sent in to the University of 
Edinburgh and accepted by the Science Degrees Committee in March 1880; and 
was published without material change in the second part of my ‘ Challenger’ 
Report, printed off in 1885. 


CLASSIFICATION OF THE TUNICATA. 611 


Test gelatinous, penetrated by the ectodermal prolongations 
from the ascidiozooids. 

Branchial sac well developed; no internal longitudinal bars 
present. 

Dorsal lamina composed of languets. 

Alimentary canal posterior to the branchial sac. 

Gonads placed on the left side of the intestinal loop. Testes 
grape-like in arrangement. Embryos develop in an incubatory 
pouch which is a large diverticulum from the atrial cavity. 


The species of Colella may be distinguished as follows :— 


Rott: ech) |r 
Beelel PROLE RUS SCATICHCO wan corcascesceesscessossersesces sunvssesescasdsunerneeeeeme 2 
{ Momercnd of peduncle brariched ............s«sesssessrcesesecassassesssceses 
14 Upper end of peduncle branched, 3 rows of stigmata, tentacles 5 large 
| andl 5 smallifzs-..s.--2.--.-+. mises ses C. plicata, n. sp. (Austr.) 


Peduncle short and wide, tentacles 16, 8 rows of stigmata. 
C. conereta, Herdm, (A. Arct.) 
BSdiac lop Ox CLAN GMNATIOWAsesscedass0s00-.-sncccesnscerescvesscedetemeeenmenn 


Tentacles 12, all of one size, 4 rows of stigmata. 

C. ramulosa, Herdm. (S. Pac.) 
Tentacles of two SIZES ........s0ceceeese C. tenuicaulis, n.sp. (Austr.) 
BIG en ONO ULMETDOILY (itsa dacs ove cseesccccesscccssnssucesgeunvens=usoreeyae 5 
POUMMCLG MOC NON POR THAMIOCEY sons .-000.+scccccsecsesacnsnasseuneasasedasuerns 6 
Colour red, tentacles 12 ............... C. pulchra, Herdm. (Austr.) 
Colour bluish, tentacles 8, many rows of stigmata. 

C. Thomsuni, Herdm. (Mal.) 
MBO eee ISH VIO vegcrennc-cscvesnvos~seasesscensseeecensna sees scedeceaneneees 


. Tentacles large, 16; 5 rows of stigmata. [A. Arct. 


4 


2 


7 C. pedunculata, Q. & G. (Austr., 


Miantaclesemall, 8 ....c.cs.ccc0scessss C. Gaimardi, Herdm. (8. Atl.) 
Colony wide at top .......... COR SCOBHIER ER ANE BB On er a CURCUGCCHEE PE EpucHbOSan00c" 8 
Colony narrow at top Moet eiieasiircssaecseedeaccsneceeciacce sem cca stern 9 
ROOMUESEEOW WosdatVefssnereus+occesvessess C. Murrayi, Herdm. (8. Pac.) 
Colour with a reddish tinge ......... do., var. rubida, Herdm. (Austr.) 
Body not longer than broad, tentacles 12, 4 rows of stigmata. 

C. Quoyi, Herdm. (A. Arct.) 
Body longer than broad «..........:seecesessesceeecersnccereecncsesecoreresesees 10 
Ascidiozooids less than 2 mm. long, tentacles numerous (16 large and 
NG Isniall)PanGiClOsG\...cc-+es+--5--.-- C. elongata, Herdm. (Austr.) 


Ascidiozooids more than 5 mm. long, tentacles not numerous. 
C. clavijormis, n. sp. (Austr.) 


co | ff 


9 


Oxycorynia, von Drasche, 1882. 


Colony club-shaped, pedunculated. The peduncle traversed by 
the long vascular appendages of the ascidiozooids, from which 
buds are formed. 

Ascidiozooids completely imbedded in the common test ; divided 
into thorax and abdomen, and having long ectodermal appen- 
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dages. Brancbial and atrial apertures circular, the former some- 
times 4-lobed. 

Test thin and transparent round the ascidionooids more solid 
and opaque in the peduncle. 

Branchial sac with numerous rows of stigmata. No internal 
longitudinal bars. 

Tentacles 8, 4 large and 4 small. 

Alimentary canal behind the branchial sac. Stomach smooth. 


Gonads in the intestinal loop. No incubatory pouch present. 
This genus contains the single species Oxycorynia fascicularis, 
von Drasche, from the Caroline Islands. 


CronprostacHys, Macdonald, 1858. 

Colony club-shaped, pedunculated. The peduncle traversed 
by the long vascular appendages of the ascidiozooids, from which 
buds are formed. ) 

Ascidiozooids not imbedded in a common test, but freely pro- 
jecting from the surface of the colony, each covered by its own 
thin layer of test. Body divided into thorax and abdomen, and 
having a long ectodermal vascular appendage. Branchial aper- 
ture 4-lobed. 

Test thin and transparent over the ascidiozooids, thicker and 
more opaque in the common peduncle: 

Branchial sae with no internal longitudinal bars (?). 

Alimentary canal behind the branchial sac, forming an abdomen. 

Gonads alongside the intestine. No incubatory pouch present. 

This genus contains a single species, from Bass Strait, Aus- 
tralia, unnamed by Macdonald. 


Distaputa, Della Valle, 1881. 

Colony in the form of lobed masses or club-shaped knobs. 

Systems distinct, each one forming a knob or lobe of thé 
colony. 

Ascidiozooids elongated antero-posteriorly, and placed verti- 
eally in the colony. Branchial aperture 6-lobed. Atrial a 
ture provided with a languet. 

Test gelatinous, penetrated by ectodermal prolongations from 
the ascidiozooids. 

Branchial sac with 4 rows of long stigmata, crossed by 
narrow intermediate transverse vessels, 
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Dorsal lamina represented by a series of short langucts. 

Alimentary canal posterior to the branchial sac. Stomach 
ovate, smooth-walled. 

Gonads placed on the right side of the intestinal loop. The 
embryos develop in an incubatory pouch formed as a diverticulum 
from the atrial cavity. The larvee are of large size and are gem 
miparous. 


The four known species of Distaplia may be separated thus :— 


D. lubrica, v. Dr. (Med.) 
Colony formed of a number of distinct knobs or club-shaped masses... 1 


| and larve very large; stomach-wall reticulated. 


| Colony forming a thick incrusting mass. 


D, magnilarva, D. Valle. (Med.) 
Ascidiozooids and larvee of moderate size ; stomach-wall smooth ...... 2 


Knobs of colony with short peduncles or none; colour rose-red. 
9 D. rosea, D. Valle. (Med. & N.W. Eur.) 
Knobs with well-marked peduncles ; colour dark violet or purple. 
( D. Vallii, Herdm. (Med. & Mal.) 


Distom4, Gertner, 1774, Sav., 1816, 

Colony massive, sessile or scarcely pedunculated. 

Systems absent or imperfect. 

Ascidiozooids divided into thorax and abdomen, not enclosed 
in calcareous capsules, and having both apertures 6-lobed and 
opening directly on to the surface. Thorax and abdomen often 
united by a long narrow pedicle. 

Test gelatinous, with no spicules. , 

Branchial sae with from 3 to 20 or more rows of stigmata. No 
internal longitudinal bars. 

Dorsal lamina represented by languets. : 

Alimentary canal posterior to the branchial sac. 

Gonads placed alongside the intestinal loop. No incubatory 
pouch present for the embryos. 


The species of Distoma may be separated thus :— 


NV IIROHSEOMMACISMOOLD ....6..00...0c000sceeees snes sae ehaieasocssn sane 1 
SLGOVACH EWEN OGISINGOLN  ...cccccccaceecssecacrossescccsearosseenisesssecsesiee 2 


Wall of stomach thickened to form a reticulation ; 24 rows of stigmata. 
D. adriaticum, v. Dr. (Med.) 

Wall of stomach grooved longitudinally ; 12 rows of stigmata. [ Eur.) 
D. cristallinum*, Ren. (Med., N.W. 


1 { With only 3 rows of stigmata in branchial sac ..........esccssscesscosees o 
| Wath more than 3 rows of stigmittay sirvsccsync eset «cue <<ne eee on 4 


2 


* D, vitreum, Sars, is either this species or closely related to it. 
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Colony of aresinous-brown colour. D. mucosum, v. Dr. (Med.) ° 
fosane blackish, not sandy ...... D. Pancerii*, D. Valle. (Med.) 


Colony blackish, sandy on surface. 
D. Coste, D. Valle. (Med.) 
Colony red s.csscarsscsseeseneuseeeaee D. variolosumt, Gertn. (N.W. Eur.) 


HeterotTreMa, Medler, 1889. 


Colony massive, branched, attached. 

Systems placed in irregularly polygonal areas marked out by 
grooves. 

Test gelatinous, with no spicules. 

Ascidiozooids with body separated into thorax and abdomen, 
and having ectodermal processes. Branchial aperture 6-lobed ; 
atrial not lobed, but with a trifid atrial languet. 

Branchial sae well developed, without internal longitudinal 
bars, with 8-10 rows of stigmata. 

Dorsal lamina represented by languets. 

Alimentary canal placed behind the branchial sac. Stomach 
longitudinally. folded. 

Spermatic vesicles numerous, placed in the posterior part of 
the abdomen. 


This genus, closely allied to Distoma, contains the single 
species Heterotrema Sarasinorum, Fiedl., from Ceylon. 


CrstoprTEs, von Drasche, 1883 (subgen.), Herdm., 1886. 


Colony of irregular form, attached and incrusting, sometimes 

lobed, and of moderate thickness. 
_ Ascidiozooids surrounded by capsules formed of calcareous 
discoid spicules. No ectodermal appendages present. 

Test cartilaginous, containing calcareous disc-shaped spicules 
which form a capsule round each ascidiozooid. 

Branchial sac small; about 4 rows of stigmata. 

Abdomen as large as thorax. Stomach smooth. 

The five known species of Cystodytes may be distinguished as 
follows :— 

eee arranged in distinct systems .........0.s0.scssscosesossuaneer iu 

Ascidiozooids not distinctly arranged in systems .......0....00+ Peres =< 


* D. plumbeum, D. Valie (Med.), seems to differ from this only in the size 
-and proportions of the ascidiozooids. - Siig? 7 
t D. rubrum, Say., is close to if not identical with this, 
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1 { Colour yellowish brown............... C. durus, v. Dr. (Med.) 
Colour whitish and translucent ...... C. cretaceus, v. Dr. (Med.) 
By oaow OO) 26 ie C. DelleChiaie, D. Valle. (Med.) 
BO UERGISIPTCY .....02...3.000100s0seaseoosoneus-secsneestoeasanteeeeniae 3 
Test not much vacuolated ............ C. Drea Herdm. (S. Atl.) 


Test very much vacuolated, darker than last. 
1 C. philippinensis, Herdm, (Mal.) 


Family III. POLYCLINIDA, Giard, 1872. 

Colony usually massive; sometimes incrusting, sometimes 
lobed or even pedunculated. 

Systems of various shapes, sometimes very irregular or absent. 
Common cloacal apertures usually inconspicuous. 

Ascidiozooids always elongated antero-posteriorly, and usually 
divided into three distinct regions. Branchial aperture 6- or 8- 
lobed ; atrial aperture often with atrial languet. 

Test gelatinous or cartilaginous, sometimes rendered stiff by 
imbedded sand-grains. 

Branchial sac usually small and not highly developed. Stig- 
mata usually small. There may be papilliform connecting-ducts 
but never internal longitudinal bars. 

Dorsal lamina represented by a series of languets. 

Tentacles small and not numerous. 

Alimentary canal extending considerably beyond the branchial 
sac posteriorly. 

Gonads placed behind the intestinal loop in the postabdomen. 
Testis represented by a number of small spermatic sacs, attached 
to a large vas deferens. 

Gemmation from the postabdomen, which has the heart at its 
extremity. 


This very large family* contains about twenty genera (or sub- 
genera), which may be distinguished briefly as follows :— 


Pharyngodictyon. 


PO aces. mec ereerees ten eeraseser eens ereseseesersesseseesensse® 


| Branchial sac with wide meshes and no true stigmata. 


Branchial sac normal 


* IT cannot follow Lahille in breaking it up into the two families Polycli- 
nide and Aplidide ; nor can I employ, as he does, the twisting of the intestinal 
loop as a primary character in distinguishing the genera; intermediate con- 
ditions are found between the typical Polyclinid condition and that found in 
Amaroucium. 


LINN. JOURN.— ZOOLOGY, VOL. XXIII. 44, 
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Branchial sac with papilliform connecting-ducts in its interior. 
Tylobranchion. 
Branchial sac not papillated *.......... sotcoscedtabeasstetescsseeece sateen : 

Q Stomach smooth-walled © ..........ccscsccersroccoseseneerensesesenscccasterercses 3 
Stomach-wall thickened <2.°-...-.-scessesessecewecterseeteseene setae ter ae taeatmm 4 
Horizontal membranes denticulated to form projections between the 

B+ * stigMAtS ".ecesccorecssccesee+sceseoe seseeanenes ees ame Glossophorum. 

No such projections formedins..serssecseseessseeeseeeder steers eeeer et eenn ee 5 

5 { Intestinal loop simple, U-shaped..........esseeseerereees Aplidiopsis. 
Intestinal loop twisted ........0.sseseseees ACH RCOKKCHaCOOBRBOORESOC B dososbonca0occ 6 
Systems simple .......s0ssssacosesetenseevseteeseer reat! Polyclinum. 
Systems compound.............c00- Sroe reece assceneenee Aurantium. 
Atrial aperture on the dorsal edge ..........++5 ooeeatensaeseceseuesee eee C 
Atrial aperture on the anterior end ......0..:.0:0sse-0sscsa+--sevessessvensoe 8 

7 Sand-grains imbedded in and incrusting test ... Psammaplidium. 
Test not containing sand-grains ...........s.scseesecsasseoees Aplidium. 

g { Branchial aperture 8-lobed ..........+.. Missso-ces0ue TT ‘eee 
Branchial aperture 6-lobed ..,.......sc1ssseosessssanssersesscuesedesseenenieae 10 

g { Wall of stomach folded or grooved.......s..:ses-seereeseseeees tonssssscerenee 11 
Wall of stomaclrareolated or with grooves broken up..........sssesseseee 12 
Systems simple ....... senaseanesier ss esisssonene creseeexrecevecs Circinalium. 

Il}, 
VStOINS COMPOUN cesesecescasssscasanasacesenececacseossaesceeaedsnt an 13 
13 { Postabdomen slightly pedunculated ...........+.sssees .. Fragarium tf. 
Postabdomen not at all pedunculated ............... Fragaroides f. 
| Postabdomen separated from abdomen by constriction. 
Parascidia. 
4 Postabdomen not separated off by constriction ... Morchellioides, 
10 { Wall of stomach folded or grooved ........see+-seessessreserereeseenne nes 14 
Wall of stomach areolated ......ssscsssesstatccasesrcoers e+e sceeeeeeaemnne os ils 
14 Wall of stomach folded transversely .........+.++ bauesses Atopogaster, 
Wall of stomach folded longitudinally ......0..ccsseccwssaese<conssesauneeai 16 
16 Postabdomen separated off by a constriction ......... Polyclinoides. 
Postabdomen not separated off by constriction .......2.cesssseesseresenesees Li 
17 Atrial aperture G-lohedgeeessc-caserss0ccemgieasvessccamar<ss-oone Sigillina. 
Atrial aperture with a languet ............ RBocuucnseee Amaroucium }. 
16 Postabdomen separated off by constriction .............++08+ mie 
Postabdomen not separated Off .....scccessescersesenecvececonevsrcesecssecens 18 

18 Systems simple .:2.,sstecuses-cacsetensacsnsscacceueemen teeeeeasy Synoicum. 

Systems COMpOUNG. cctescecasseuae=caseosecteveaeeeaennae Morchellium. 


PuHaryneopictyron, Herdman, 1885. 


Colony club-shaped, or consisting of a “ head” (or ascidiarium) 
placed on a short peduncle. 

Systems inconspicuous. 

* In Glossophorum the so-called papilla are due to a denticulation of the 
horizontal membranes. 

t These two are very closely related. 

$ The subgenus Morchelliopsis of Lahille comes in here, but I do not see 
that it can be separated from Amaroucium. The specific name of the single 
species, “‘ Morchelliopsis Pleyberianus Lahille,” must, according to the laws of 
nomenclature, be punctuwm, Giard. 
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Ascidiozooids very long antero-posteriorly, and distinctly 
divided into regions. 

Test of a firm gelatinous consistence. 

Branchial sac formed of a simple meshwork of longitudinal 
and transverse vessels. No true stigmata present. 

Dorsal lamina represented by a series of languets. 

Gonads placed in a long postabdomen extending behind the 
intestinal loop. 


This genus was formed for the remarkable deep-sea species 
Pharyngodictyon mirabile, Herdm., trawled in the Southern Ocean 
at a depth of 1600 fathoms. 


TyLoBRANCHION *, Herdman, 1885. 


Colony large, massive. 

Systems inconspicuous. 

Ascidiozooids large, elongated antero-posteriorly, and distinctly 
divided into regions. 

Test gelatinous. 

Branchial sae large and well developed. Transverse vessels 
provided with numerous large papilliform connecting-ducts which 
may bifurcate to form rudimentary internal longitudinal bars. 

Dorsal lamina represented by a series of languets. 

Alimentary canal large. Stomach-wall folded longitudinally. 

Gonads forming a long postabdomen. 


This genus includes the single species Zylobranchion speciosum, 
Herdm., from Kerguelen Island. 


GrossopHorum T, Lahille, 1886. 

Colony subglobular or expanded and lobed, attached, sandy. 
Systems usually one in each colony, simple. 

Ascidiozooids divided into thorax, abdomen, and postabdomen 
separated by narrow pedicles. Branchial aperture 6-lobed, atrial 
with a lobed languet. 

Test covered with agglutinated sand-grains. 

Branchial sae with well-marked horizontal membranes, which 
are denticulated or crenated so as to have a number of small 


* This genus has affinities with Diazona and the Clavelinidx, but is, I think, 
more closely allied to the Polyclinidx. 
t This genus seems very similar to Pleurolophium, Giard, 1874 (Assoc. Franc., 
Lille). 
4,47 
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papilliform projections nearly as numerous as the stigmata. 
About a dozen rows of stigmata. No internal longitudinal 
bars. 

Dorsal languets present. 

Alimentary canal with the intestinal loop twisted. Stomach 
smooth. 


There are two species of Glossophorum :— 


Colony small, globular ; 32 tentacles; atrial languet lobed. 

G. sabulosum, Giard. (N.W. Eur., Med.) 
Colony large, flattened; 16 tentacles ; atrial languet simple. 

G. humile, Lah. (Med.) 


The Amaroucium bilaterale of Giard (N.W. Eur., 1874) pro- 
bably belongs to this genus. 


Apurpropsis, Lahille, 1890. 

Colony subglobular, attached, sessile. Systems irregular or 
indistinct. Branchial aperture 6-lobed, atrial imperfectly lobed. 
Ascidiozooids divided into thorax, abdomen, and postabdomen. 

Branchial sae with numerous stigmata. 

Alimentary canal with no twisting of the intestine. Stomach 
smooth. 

Postabdomen not separated off from abdomen by a constric- 
tion. 


The following species may be referred to this genus :— 


Stigmata very small..............+00 A, incertus, Herdm. (Mag.) 

Stigmata well developed .......ssssssessessecesneccsaoassoenss-s=50entnean 1 
1 Stomachtolobulatwmesaecsedeeretretes A, vitreus, Lah. (Med.) 

Stomach pyriform ......2-.--csesesseos eceeseseseveessccesseeeense sett 
9 { Stomach placed vertically ........ : A. minutus, Herdm. (South. O.) 
“ | Stomach placed horizontally ...... A. pyriformis, Herdm, (South. O.) 


Avrantium, Giard, 1872. 

This genus, or subgenus, seems to differ from Polyclinum 
merely in having the systems compound. It contains a single 
species, A. aurantium (= Polyclinum aurantium), M.-Eidw., which 
is possibly identical with Sidnyuwm turbinatum of Savigny. 

This group is probably scarcely of sufficient importance to 
warrant its separation from Polyclinum. 


Potyciinum, Savigny, 1816. 
Colony massive, usually sessile. 
Systems simple or compound, often irregular. 
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Ascidiozooids elongated, more or less distinctly divided into — 
three regions. Branchial aperture 6-lobed; atrial aperture pro- 
vided with a languet. 

Test gelatinous or cartilaginous, sometimes incrusted with sand. 

Branchial sac large and well developed. 

Alimentary canal usually long and complicated, often twisted. 
Stomach smooth-walled. 

Postabdomen separated from the abdomen by a constriction, 
often projecting from one side of the intestinal loop. 


Some of the older described species of Polyclinum are so im- 
perfectly known that the following table cannot be regarded as 
quite satisfactory, but it may be of use in roughly distinguishing 
the species * :— 

Molony Incrusted With SANG ....-....c0scaccecoeeescseseesee Lsndiaucdocoteeeeeneen 1 
AEN ILO GE UTIC eet ee es gis 5<-siceesveoes sore icnei=sncsesneseedert eee 2 


Not very much sand in test, stigmata small. 
P, molle, Herdm. (S. Atl.) 
A good deal of sand in test, stigmata long and narrow. 
P. fungosum, Herdm. (Austyr.) 


Postabdomen attached to ventral edge of abdomen. 
2 P. depressum, Herdm. (Austr.) 
= 
al 


Postabdomen attached to posterior end of abdomen ...........ssseseeeeeees 
Be Cer O hee PRE OMAS CONG scam. .04-nenoses-+sa0o-se semen sae teeeamenineaeereee 4 
Colour not green, generally grey or violet ..........csecescerssessscsrcescouen 5 
GrettpiMOUS) GPECM 22 cu; woererceserasssss. P, viride, D. Ch. (Med.) 
Not gelatinous, olive-green............ P, ficus, Sav. (N.W. Eur., ? Med.) 
Abdomen separated from thorax by a very long pedicle, as long as 
5 BDC OMENUN sr esesete sania «scassesceres P. uranium, Sav. (Red 8.) 
Abdomen separated only by a short pedicle .....-..ssseseceseeeee teceeeees 6 
G { PMR ASUNOI BYCY COLOUL cce0-..<d00ssessassrcoseeseansnrs+-seransanseaeeenem Ti 
Of @ violet Or purple tink ............0.sccscccrncsaracesccconsecsernsoterarsssenan 8 
"7 Colourhwiiitishwrcewemerceereesscnssee- P. stellatum, D. Ch. (Med.) 
{ Colour (SHEN? coocoecovapoosonooneneeacneee P, vesiculosum, D. Ch. (Med.) 
8 { Cider pip lercolounseresetsecsacecse- >. P. septosum, D. Ch. (Med.) 
OF @ Inlwiein xe Talalkete tattats, .-.cogsocdosaancoo sonuuonenoocodsoddadesacoacaDadaDadocou" 
9 With about 18 rows of stigmata ... P. hesperium, Sav. (Red S.) 
{With TH=16 rows nF stigmata .........0..sscsecoseeccascncccscsasovenssneeweneye 10 
Abdomen nearly as large as thorax, stigmata small. 
0 P. isiacum, Say. (Red §.) 
Ws much smaller than thorax, stigmata large .............sseseees ll 
1 With 14 rows of stigmata ............ P. constellatum, Say. (Ind. O.) 
Praca 1O—-16 rows Of stigmata .........0.osecensreeesnssseuauecet enema wigsaee 12 
12 (Claliomir (By WII sosocosecnaspaepeeEe P, saturnium, Sav. (Red S., Med.) 
. { (Coloumslinhtivioletmscess--r0-.----+---- P. cythereum, Sav. (Red S$.) 


* Polyclinum diazone, D.Ch. (Med.), certainly does not belong to this genus— 
probably not to the family. P. fuscum, D. Ch. (Med.), has the branchial 
aperture 8-lobed, and therefore cannot be a Polyclinum. 
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PsaMMAPLIDIUM, Herdman, 1886. 


Colony incrusting, massive, or lobed. 
_ Systems inconspicuous. 

Ascidiozooids usually small, not much elongated, and not dis- 
tinctly divided into regions. 

Test thick, and greatly strengthened by imbedded and in- 
crusting sand-grains and other foreign bodies, which form a 
great part of its bulk. 

Branchial sac small and not well developed. 

Postabdomen usually short. 

The species referred to this genus may be separated as 
follows :-— 


Colony broken up into narrow branched and anastomosing strands. 
P. retiforme, Herdm. (A. Arct.) 


| Colony nob retiform .ivv.-e-seceeereers sie as svnseoos es oosaecoueascen tease 
1 Colony thin and) incrusting sesscesceceensccees sess eres eee «ceased 2 
Colony massive <<...c-sccasescnrereseaeesacsaccctaceessereaceesevee sear eeennaee 3 
9 { Colour dark brOwm' <...cc.cscs+cssseees P. effrenatum, Herdm. (S. ‘AtL) 
Colour stone-grey <coscscsssossessseas P. incrustans, n, sp. (Austr.) 


External part of test forming a distinct layer ..........scessesesereeerenees 4 
Hxternal layer of test not modified Syessssssseseeseseeeeseeertereee Pn) 
Colony formed of Ascidiarium on narrow peduncle. 

P. pedunculatum, n. sp. (Austr.) 
Colony formed of irregular masses not pedunculated ..........:.csseeesee 
Colonyanot lobed teesseeeeseveeeesneeeees P. flavum, Herdm. (S. Atl.) 

Colony lobed. ...ccsvesesssseees<sesesnscrecurseduasssseeeemeants Sp OIOIOIIIIO dooocs 


i | 
. Central layer of test free from sand. 


for) 


7 P. fragile, n. sp. (Austr.) 


Sand all through test ...0+:...sccnccosssestsonacnsenchssaesonessassseeeaa <aS 
Stigmata much wider than interstigmatic vessels. 

P. solidum, n. sp. (Austr.) 

Stigmata same width as vessels or narrower. 

P. lobatum, un. sp. (Austr.) 


> Colony ovate or pyrifOrm: y....-60escscannascrssonsainerdsnensinneese sean 9 
Colony irregularly lobed .....-,...cusessonsseaccesesessevecues-/e5ae se esaenn 10 


Much imbedded sand ; colony quite stiff ......... scesocsesstaucedecaeceene at 
94 Not much sand ; colony firm, but not stiff, 
P. ovatum, Herdm. (Austr.) 


( Shape ovate, colour green-grey, muscles weak, stigmata long. 
fT IR subviride, Herdm. (S. Atl.) 
[ee pyriform, colour yellow-grey, muscles strong, stigmata short. 
P. pyriformis, Herdm. (Austr.) 
Short cylindrical lobes from common base, stigmata very narrow. 
P. exiguum, Herdm. (S. Atl.) 
Lobes irregular, stigmata not Very NAYTOW ........sseesesseceeroee Prppponc: 17): 
{ Stomach globular, smooth-walled ... P. spongiforme, Herdm. (Austr.) 


Stomach quadrate, folded longitudinally. 
P. rude, Herdm. 


10 


12 
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PoLycLinorweEs, von Drasche, 1883, 

Colony forming rounded transparent masses. 

Systems irregular. 

Test transparent. 

Ascidiozooids divided into thorax, abdomen, and postabdomen. 
Branchial aperture 6-lobed. Atrial aperture placed far back on 
the dorsal edge and not lobed; anterior to it is an atrial languet. 

Branchial sae with 8 rows of stigmata. No internal longi- 
tudinal bars and no papille. 

Alimentary canal not twisted. Stomach with numerous flat 
longitudinal folds. Anus provided with two large lobes. 

Gonads in a moderately long postabdomen, separated from the 
abdomen by a slight constriction. 

This contains the species Polyclinoides diaphanum, v. Drasche, 
from Mauritius. 


Apripium, Savigny, 1816. 


Colony massive or lobed, not pedunculated. 

Systems compound and irregular. 

Ascidiozooids not much elongated. Branchial aperture 6-lobed ; 
atrial lobed, or having a more or less rudimentary languet, and 
_ placed far back. 

Test gelatinous or cartilaginous, rarely sandy. 

Branchial sac fairly well developed. 

Alimentary canal of moderate size. Stomach-wall folded lon- 
gitudinally. 

Postabdomen usually short. 

Those species of the genus which have been sufficiently cha- 
racterized can be distinguished thus :— 


Atrial aperture distinctly lobed or with a languet ...........+ ceesnaesees 1 
Atrial aperture with no visible lobes or languet ......... bescesveesess sense 2 
1 { Atrial aperture GIDE sons0n+.0scocscoscartecnessaseuenert = steam vovereaases 3 
Wittian atrinllanguct .............cccsesscosscaseccenavercessoosnsrossuessanee 4 


Colony sandy; branchial sac not pigmented. 
3. A, asperum, v. Dr. (Med.) 


Colony not sandy ; branchial sac pigmented. 
A, pellucidum, v. Dr. (Med.) 
Atrial languet bifurcated ............ A. fuscum, Herdm. (A. Arct.) 
Atrial languet not bifurcated .........cecscccseseresesereeeseneesssccnrsseranses 5 
10 grooves on stomach.......... ooeane ‘A, fallax, Sohus. (N.W. Hur.) 
A grooves on stomach............i:-se-secseeeeeseeseedeedseserecseseeeneeenecens 6 


Brown pigment-dots on dorsal edge of thorax. 
A. tremulum, Say. (Red 8.) 


No such pigment-ots .....cccore scrosssacsresccsoeesesoeesvees ee oe 


a 


6 
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Colony greyish; postabdomen short. 4. lobatum, Say. (Med., Red 8.) 
7+ Colony yellowish ; postabdomen very long. ; 
. A, caliculatum, Say. (N.W. Eur.) 
Both transverse and longitudinal muscle-bands very strong. 
A, crassum, Herdm. (S. Atl.) 


Musculature not powerful <i..<...ccce-cseeceoreessecsoseccses2<eeeee eee eeeee 
Stigmata very minute and! irrepular sorc.-sece-ceerereensee sess ee eeeeeeeeeenee — g 
Stigmata normal 6... -.cvccsscconce sess serecrerrecteneteede sess sees ease 10 

9 / Colouridarkicreysere-cssceeeenestarentess A, despectum, Herdm. (N. Atl.) 

Colour dark smoke-brown .........+.- A. fumigatum, Herdm. (A. Arct. 

{& Mal.) 

10 With very slight grooves on stomach. A.leucopheum,Herdm. (A.Arct.) 
Grooves of stomach-wall well marked) <.-0..c1---c-e-e-casecserecteresteeeene il 
li Grooves few, 4 t0'G scccsisscecoscecacessssescscescsccessceneccceeetteetteeeeeiaamm 12 
Grooves numerous, JO/ormore Jicceseeece+ee- +++ cose sess sse esse eeeeeeeeeeee 13 

2 Colony sandy... is..d-<ccecausetesassteurer A, gibbulosum*, Sav. (Med.) 

| INOt BANAY 2... sscccecsssovvesesedensssscteepeeeenceeke ns ene. +s ececen teste a= anaat 14 


With only 6 rows of stigmata ......... A, griseum, Lah. (Med.) 
With about a dozen rows of stigmata. A. effuswm, Sav. (Red 8.) 


14 
13 { Colony somewhat sandy on surface... A. inerustuns, Herdm. (8. Atl.) 


Colony not Bandy s.s0<cscozssisenecsacasauanycexesscsnseoussctsetece- ct =n 15 


15 Branchial sac pigmented ..........0.... A. ceruleum, Lah. (N.W. Eur.) 
Not pigmented .....c:aseseeeseserss ci-< A, zostericola, Giard. (N.W. Eur.) 


Amanouctum, H. Milne-Edwards, 1841. 


Colony massive, sometimes lobed or pedunculated. 

Systems usually compound and irregular. 

Ascidiozooids elongated. Branchial aperture 6-lobed; atrial 
usually provided with a long languet, placed close to the bran- 
chial aperture. 

Test cartilaginous or gelatinous. 

Branchial sac moderately developed. 

Alimentary canal of moderate size. Stomach-wall folded longi- 
tudinally. 

Postabdomen usually very long. 

The recognizable species of this large genus may be dis- 
tinguished thus :—- oo 


Systems simple, regular, and with few ascidiozooids. Eur.) 
A, Nordmanni, M.-Kdw. (N.W. 

Systems compound, irregular, and with many ascidiozooids ............ al 
1 { Stomach folded longitudinally ..........2.sessssase-00-s- 40054000 2 

Stomach simply rayed ..07.3.c;sssesmeete cseeeeereeseeeneresseeesececeeaceerens 3 
3 ue transparent, colourless......... A. erystallinum,D.Valle. (Med.) © 

Colony opaque, coloured .....-00+s.c<ssaeeeaes-s4seeueeeee essere se. 2s 4 
4 { Colour white sscig¢scc2252 00 eee A. lacteum, v. Dr. (Med.) 

Colour orange-red ...........cessssceeceee A. conicum, Olivi. (Med.) 


* Possibly this species ought to be referred to Amaroucium. 
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Pee mame iat trilobed.......1..1.s--sesrecadeasusss duesenedeettia te memmeeeenmees 5 

Bilestemmlanguet sunple ..........c0.scssssscosssscevensesesscanet eens 6 
Transparent, with orange pigment on anterior end of endostyle. 

Dane A, punctum*, Giard. (N.W. Eur.) 
RICE OIOUT orocccccses-ccsasccvosseescss A, albicans, M.-Kidw. (N.W. Eur.) 

FR MANO Yeo cers. n0es-snseeensascssanseceecessuranseduantasonacs 4h atten i 
PP OUON YI MOUSANCY: cas oscoscss.scssecesssansessssescouvacetarneysseses sae 8 

” Few folds, 5, in stomach-wall ......... A, subacutum, v. Dr. (Med.) 
PTROVAGIAG LO OF WHOLE  ..c0..cs.ss-ccscssenssoncecosvacesessneens eaten 

g { Of a dark-brown colour ............... A, fuscui, v. Dr. (Med.) 
DYE COLOUR cc rocessntreovcsessoscssecsessseveesscoeccuersn ternyeeeneeanenamm 10 

10 { Of a greyish-yellow tint, much sand . A. denswm, Giard. (N.W. Eur.) 

Of a light-brown tint, little sand...... A, commune, ¥. Dr. (Med.) 

g { Colony ona SHOW POGUNCIO .............0n0+soevensesssscoseee te neta 11 
INGtapedunculatedis...--.+-.c---.e-0- BEE ECOUICUCEDCROBUDEEOAONHoOUEGoCASANS 12 

ll Wolonriblackteenteaccdscdescssasc0.c-c0-eee A, nigrum, Herdm. (A. Arct.) 
COLOUIAN OPI lAC Kamer nts sre < ccc: 05s canasacercosaesovivecacase sun ceeeteneeeneeene 18 

13 Stigmata small, short, and inconspicuous ............0ssesccescessncasececces 14 
SURO MMA LAAN OO Cha Lelye ON Meiers cnceo:sccacacascressecsc.ceec ces snene sitet eeeeae 15 

14 BHOmmaChyspliericn lemccserscss-cncecserse A. globosum, Herdm. (A. Arct.) 
Stomach) Cylindrical ..,.......000...++0+ A, variabile, Herdm, (A. Arct.) 
Colony grey, with yellowish ascidiozooids. 

15 A. colelloides, Herdm. (S. Atl.) 
Wie rocOlony Ol ArcQdisht tint ....0...0...0s-e--vsescncaoserassaeasensousneee 16 
@franvoranpe-1ed gence. tcssasasc-200s00 A, proliferum, M.-Edw. (N.W. 

16 {Hur., Med.) 
ipa alo LOSG-KEO cesccsseacnereasrsesssee A, roseum, D. Valle. (Med.) 

1g { Colour white ........:cssessessseeesseess A. albidum, Herdm, (Austr.) 

BNC, Wy INL. pan one ec cn nis a anes s0e0ns+sonnsesn eaten atemeenwecesuesemiae 17 

17 Ascidiozooids very small, less than 5 mm. long............ccsecseceecseeeees 18 
Ascidiozooids not small, more than 5 mm. long ..............:ecseceeseeee 19 

1g { Stigmata well developed .............+. A, levigatum, Herdm. (Mag.) 

Peele PTPAMS TEA ce c0seaiciescsiccr sce es.scveesenesdsessssssceaeessc0tneeee eee 20) 

20 Colony pale liver-coloured, opaque... A. hepaticum, Herdm. (?) 

Colony light grey, transparent. ...... A, recumbens, Herdm. (Mag.) 

19 PAT) PANG UCH LONG | ....0scs<...<e00se A, irregulare, Herdm, (Mag.) 
Ata lalanptie tes Oitian Gm CONSPICUOUS. secs. .02css sees se eee se eee eeeene 21 
Numerous stigmata in branchial sac, 18-20 rows. 

91 A. torquatum, v. Dr. (Med.) 
Comparatively tewasti¢mata, few LOWS) 22..-c1.c.sesss--- +00 en eeseeeteeeeeeen 22 

99 Intestinal loop long and narrow...... A.complanatum, Herdm.(A.Arct.) 

Be Lncestinal LOOP SHOTE ..........s.essescese A. pallidulum, Herdm. (Mag.) 


Atoproagaster, Herdman, 1885. 


Colony massive and usually of large size. 
Systems simple or inconspicuous. 
Ascidiozooids large or small, always much elongated antero- 
posteriorly. Branchial aperture 6-lobed. 
Test thick, and usually cartilaginous and tough; not incrusted 
with sand. 
* The Morchelliopsis Pleyberianus of Lahille. 
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Branchial sac usually well developed. 
Alimentary canal \arge. Stomach-wall folded transversely. 


Postabdomen \ong. : 
The species of Atopogaster are as follows :— 


Ascidiozooids arranged. in distinct circular systems. 
A. gigantea, Herdm. (Mag.) 


Systems IncOnsPICUOUS ...+.0sseccesaesunescnsecusensccestavses+eeeh eres amen 1 
1 { Ascidiozooids large, more than 1 cm. in length...........sesccseeeserenrenee 2 
Ascidiozooids small, less than 1 cm. in length ...............sceseceresceese 3 
9 Colourlorangemy.......ctteresersseseeene A, aurantiaca, Herdm., (Austr.) 
Colour light. grey: .ccscsescerscoxcsnrasee A, informis, Herdm., (?) 
3 { Colour yellowish grey ..........ssess0e. A, elongata, Herdm. (Mag.) 
Colour paler, dull whitish grey ...... A, elongata, var. pallida, (8. Atl.) 


Sr@ruiina, Savigny, 1816. 


Colony elongated, pedunculated, attached. 

Test gelatinous. 

Ascidiozooids very long, divided into thorax, abdomen, and 
postabdomen. Branchial and atrial apertures both 6-lobed. 

Branchial sac very short. No internal longitudinal bars. 

Alimentary canal forming an abdomen which is larger than 
the thorax. Stomach-wall folded longitudinally. 

Gonads in the very long slender abdomen, which is prolonged 
down through the colony and its peduncle. 

This contains the single species Sigillina australis, Savigny, 
from the S.E. coast of Australia. 


Synorcum (Phipps, 1774), Sav. 1816. 


Colony sessile or pedunculated. Each system fom a sepa- 
rate club-shaped mass ; systems simple. 

Test semi-cartilaginous, not sandy. 

Ascidiozooids divided into thorax, abdomen, and postabdomen. 
Branchial aperture 6-lobed, and atrial 6-lobed but irregular, the 
three anterior lobes being large. 

Branchial sac long. No internal longitudinal bars and no 
papille. Many rows of stigmata. 

Alimentary canal forming an abdomen as large as thorax; 
intestine not twisted. Stomach-wall areolated. 

Gonads in a postabdomen of moderate length, not separated 
from abdomen by constriction. 

This contains the species Synoicum turgens, Phipps, from Spitz- 
bergen. 
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Srpyyum, Savigny, 1816. 


Colony massive, or formed of a number of lobes, one corre- 
sponding to each system. 

Systems compound. 

Ascidiozooids elongated and distinctly divided into regions, 
Branchial aperture 6-lobed ; atrial aperture not provided with a 
languet. 

Test gelatinous. 

Branchial sae well developed. 

Alimentary canal forming a narrow loop. Stomach-wall areo- 
lated or irregularly thickened. 

Postabdomen long, and separated from the abdomen by a con- 
striction. 

This contains two species :— 


Colony a globular mass, with broad rounded upper surface. 


S. pallidum, Herdm. (A. Arct.) 
Colony lobed, each system forming a truncated cone. 


S. turbinatum, Sav. (N.W. Eur.) 


MorcuHeriium, Giard, 1872. 


Colony massive, sessile, or pedunculated. 

Systems compound, irregular, and usually inconspicuous. 

Ascidiozooids elongated, but not distinctly divided into regions. 
Branchial aperture 6-lobed. 

Test gelatinous or cartilaginous. 

Branchial sac large and well developed. 

Alimentary canal usually large. Wall of stomach areolated 
or irregularly thickened. 

Postabdomen large, but not distinctly separated from the 
abdomen. 

‘This contains two species :— 


Wolomyapedunculasedevesssrssssss-s0+crs0ss00006 M. argus, M.-Edw. (N.W. Eur.) 
Be ee iE SSHLG ever do rsedescncasrscessscesassesente M. Giardi, Herdm. (A. Arct.) 


Morcuetxiorses *, Herdman, 1885. 
Colony massive, sessile. 
Systems compound, inconspicuous. 
Ascidiozooids elongated, but not distinctly divided into regions. 
Branchial aperture 8-iobed ; atrial aperture anterior. 


* This section is very closely related to the next, Parascidia. 
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Test gelatinous, not sandy. 
_ Branchial sac large and well developed. 

Alimentary canal large. Wall of stomach areolated or irre- 
gularly thickened. 

Postabdomen large, but not distinctly separated from the 
abdomen by any constriction. 


Morchellioides contains two species, which may be distinguished 
as follows :— 


With muscle-fibres in the transverse vessels; branchial lobes rounded. 


M. affinis, Herdm, (A. Arct.) 
No muscle-fibres in vessels ; branchial lobes pointed. 


M. Alderi, Herdm. (N.W. Eur.) 


Parascipra *, Milne-Edwards, 1842. 


Colony massive, attached. 

Test gelatinous. 

Ascidiozooids having thorax, abdomen, and postabdomen. 
Branchial aperture 8-lobed. 

Branchial sac with no internal longitudinal bars and no papille. 

Alimentary canal with stomach areolated or pseudo-areolated f. 

Postabdomen separated from abdomen by a constriction. 


This group has had the following 4 species referred to it :— 


Colony fan-shaped, pedunculated, lobed, orange. 
P. flabellata, Ald. (N.W. Eur.) 
Colony globular or forming a flattish expansion ...............esseeseerees 


Colony small, globular, pale yellow... P. flavum, M.-Edw. (N.W. Eur.) 
Colony large, flat-topped or lobulated 

fy) Amnber-Col ommend Gememcseasesmemteeteaet acne P. Forbesi, Ald.t (N.W. Eur.) 

™ | Pale red cenmerye ar esctencenreetecsanascess big Flemingi, Ald.} (N.W. Eur.) 


eee eee eee eee ee ee ery 


Fragarium, Giard, 1872. 
Colony massive, attached. 


Systems compound; large common cloacal aperture with 
deniticulated margin. 


Ascidiozooids having thorax, abdomei, and’ postabdomen. 
Branchial aperture 8- (may be 6-12-) lobed ; atrial anterior. 


* Lahille states that this genus was intended by Milne-Edwards to include 
forms with the stomach-wall longitudinally folded, and that therefore it is 
synonymous with the genus Fragarium of Giard. I believe it will cause-less 
confusion to leave the definitions of these groups as they now are. 

t The thickenings being in the form of longitudinal folds broken up into 
little knob-like or ellipsoidal projections. 

{ These may possibly be one species. 


CLASSIFICATION OF THE TUNICATA. 627 


Branchial sae with no internal longitudinal bars. 

Tentacles simple, 12, of two sizes placed alternately. 

Alimentary canal not twisted. Stomach-wall longitudinally 
folded. 

Postabdomen long, separated off from abdomen by a slight 
constriction. 


There are two species of Fragarium :— 


Colour rose-red, branchial siphon white ...... F. elegans, Giard. (N.W. Enr.) 
Colour yellow- -red, branchial siphon colourless. F’. arcolatum, D. Ch. (Med.) 


FRaGAROIDES *, Afaurice, 1888. 


Colony rounded, massive, of cartilaginous consistency, having 
numerous compound systems. External cloacal apertures few. 

Ascidiozooids with 8 branchial lobes. Atrial aperture not 
lobed, but with a moderately large atrial languet. Thorax larger 
than abdomen. Postabdomen very long, not pedunculated. 

Branchial sac large, with about a dozen rows of stigmata. 

Dorsal languets wide. 

Tentacles 14, 6 large and 6 small alternately, and 2 additional, 
very small, placed one at each side of the base of the large meee 
dorsal tentacle. 

Stomach with longitudinal folds. 

Postabdomen not separated from abdomen by any constriction. 


This contains the single species Fragaroides aurantiacum, 
Maurice, from Villefranche-sur-Mer (Med.). 


CincinaLium, Giard,,1872. 


Colony polymorphic, sessile. 

Systems absent or simple. 

Ascidiozooids with thorax, abdomen, and postabdomen. Bran- 
chial aperture 8-lobed, atrial anterior. 

Branchial sae moderately large, no internal longitudinal bars. 

Stomach-wall folded. 

Postahdomen very long. 


This contains the species Circinalium conerescenst, Giard, 


* This subgenus is most closely related to Fragarium, and probably ought to 
be united with it. 

t According to Lahille, this is the Stdayum turbinatum of Savigny and 
of Forbes. 
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from the north coast of France and the Mediterranean, which 
has several varieties, differing from one another in the degree of 
concrescence between the ascidiozooids and systems and lobes of 
the colony. 


Unrecognizable Polyclinida. 


Amaroucium glabrum, Verr. (E. N. Am.) 
A. pallidum, Verr. (E.N. Am.) 

A, pellucidum, Verr. (E.N. Am.) 

A. stellatum, Verr. (H. N. Am.) 

A. constellatum, Verr. (E.N. Am.) 

A, pomum (?), (N.W. Eur.) 

A, papillosum, Ald. (N.W. Eur.) 

A, simulans, Giard. (N.W. Eur.) 
Aplidium nutans, Johnst. (N.W. Eur.) 
Macroclinum crater, Verr. (HE. N. Am.) 
Polyclinum succineum, Ald. (N.W. Eur.) 
P. cerebriforme, Ald. (N.W. Eur.) 


Family IV. DIDEMNIDZ, Giard, 1872. 


Colony usually flat, thin, and incrusting, rarely thick and 
massive, never pedunculated. 

Systems complicated and irregular, inconspicuous or absent. 
Common cloacal apertures usually conspicuous. 

Ascidiozooids rather small, divided into two regions—thorax 
‘and abdomen. Branchial aperture 6-lobed ; atrial plain or pro- 
vided with an atrial languet. 

Test gelatinous or cartilaginous, usually containing stellate 
calcareous spicules. Ectodermal processes well developed, and 
provided with muscle-fibres so as to form retractor muscles. 

Branchial sac small and not well developed. Rows of stigmata 
few, usually three or four (rarely six). 

Wimentary canal united to thorax by a narrow neck. Stomach 
usually smooth-walled. 

Gonads placed alongside the intestinal loop. Ovary very 
simple; ova large. Male system consisting of a single large 
testis, around which the first part of the vas deferens is coiled 
spirally. 

Gemmation from the pyloric region; thorax and abdomen of 
the new aseidiozooid formed from separate buds. Embryonic 
blastogenesis rudimentary only. 
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The genera * in this family (which I use in the restricted sense, 
as not including Diplosomide and Celocormide) may be dis- 
tinguished as follows :— 


Welany thickiand fleshy .............:..0.ssscrecosesvss ste eee 1 
COGHLAN, PACTUSLING, .....0000000++0nres0n0ceee eeeaaneUaee anMeenE ye = 2 
l Preomrows Ol StICMatay.....s....0.0.0s-ecceeceeteseeereeeeee Didemnum. 
IOUIPNOW SIOMSUIPIMIALA| sc.ceccacescesoscsccteneneereetenes Didemnoides. 
g { Four rows OH BUPIMAGA <c-..0:0+s000stcceetieeee eae Leptoclinum. 
BLO Ol StICTNAtAe: ..........+-0.cQNees «Sele secess5s0tee Euccelium. 


DipEemyvom 7, Savigny, 1816. 


Colony usually thick and fleshy, rarely thin and incrusting. 

Ascidiozootds with the atrial aperture on the dorsal edge of the 
thorax, often placed far back. Atrial siphon lobed or simple. 
No atrial languet present. Branchial aperture 6-lobed. 

Test gelatinous or cartilaginous, usually not very hard or stiff. 
Stellate calcareous spicules are usually present. 

Branchial sac with three rows of stigmata. 

Tentacles eight in number. 


The species may be distinguished as follows :— 
le SPR CO MEAUNINS a CUEAMecb ar sscccnsassaso0easeseeesecuunsveceseuounsansncocesnes 1 


{ ie EMG LGU Meier ssss005e0ssceseenceceesecass vas sscinnanaecsesentaiiere 2 
Surface deeply cut up by corrugated sulci. 
2 D. tortuosum, vy. Dr. (Med.) 
Sa NOE PRUE ele oe ov oicsc anos ncenis oateneresennsaiesnaaned seeeeeunene 
3 Colour yellow, with dark-brown spots. D. inarmatum, v. Dr. (Med.) 
GlOU CEN PLEY 5... .ccsscccessceses .. D. inerme, Herdm. (N. Atl.) 
Branchial:sac prolonged beyond third row of stigmata. 
1 D. graphicum, Lah. (Med.) 
PPATIC MERINO NOL PLOION PED 2 ..ncrc0020.s-coccesseeecoascussensceccenennssiieee 
Colony white, vas deferens takes 8 turns. 
4 D. niveum, Giard. (N.W. Eur.) 
POLO SHOU WHILG GME redescascsnscnes-roncesssstecacveensccssscess+aonicceeettii 
5 BIO ES VEUOW COTDROWI ssia se. <i sidassvesssncvssssecsessasscicaucasaeseneeeeeem 6 
Colour biuelormpreenishbvor dark Proy............--..-«s+-ssesecsneseeneeeeeee 7 
g { Colour rich dark brown ...........+4+- D, Savignit, Herdm. (? 8. Atl.) 
SO OMPAVENOW BNC OFAULC........0..0-0sc0ssescsoceccasscsasseanaerenners cee 
Colour bright yellow, vas deferens takes 12 turns. [Med.) 
D. cereum t, Giard, (N.W, Eur., 
BloMt Grate ietyeccarss ac acesrocseccees D. aurantiacum, Herdm. (Austr. ) 


* Lissoclinum, Verrill, containing two species (L. aureum and L, tenerum) 
from the east coast of N. America, is not sufficiently described, It will pro- 
bably come under Leptoclinum. 

t Including Trididemnum of Della Valle. 

t According to Lahille, D. sargassicola, Giard (with several varieties), is a 
variety of this species. 
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D. bicolor, v. Dr. (Med.) 


Colour not green .....s:sceeseeseneesessreeeecestssseeerersnscsenetssrenecceeaaess 
{ Colour steel-blue * D. lobatum, Grube. (Med.) 


eee se neenseessverescasese 


9 | Colour dark grey to black ..........+5 D. fallax, Lahille. (Med.) 


Colour grey-green, with transparent surface-layer. 


The following species cannot be placed :— 
Trididemnum benda, Della Valle. (Med.) 
Didemnum Grubei, v. Dr. .(Med.) 

D. variolosum, Grube. (Med.) 
D. roseum (?), Delle Ch. (Med.) 


DipEMNOIDES, von Drasche, 1883. 


Colony thick and fleshy. 

Test containing stellate calcareous spicules. 

Branchial sae with 4 rows of stigmata, 

This genus, or subgenus, contains the following species :— 


Colour wine-red; spicules numerous...... D. macroophorum *, v. Dr. (Med., 
[N.W. Eur.) 


Colour resinous yellow-brown ; spicules few. ) 
D. resinaceum, v. Dr. {(Med.) 


Lerrociinum }, Milne-Edwards, 1841. 

Colony forming a hard, thin, incrusting layer, rarely thick and 
massive. 

Ascidiozooids with the atrial aperture on or near the anterior 
end of the body, and provided with a long atrial languet. 

Test very hard and firm, densely crowded with calcareous 
spicules. 

Branchial sac usually with four rows of stigmata. 

This genus contains a very large number of so-called species, 
of which, however, many may be merely synonyms or varieties, or 
merely local and seasonal conditions. The descriptions of the 
majority of these are sc imperfect, that it is impossible to do 
more than give a list, with an indication of any noteworthy 
character and of the geographical distribution. 

Leptoclinum fulgidum, M.-Edw. (N.W. Eur., Med.) 
L. coccineum, v. Dr. (Med.) 


L. commune, D. Valle. (Med.) 
L. cinnabarinum, Grube. (Med.) 


* Didemnum rubellum, Grube, may be this species. 
+ Including Tetradidemnum of Della Valle. 
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Leptoclinum candidum, Sav. (Red S., Med.) 
L, Lacazii, Giard. (N.W. Eur.) [Vas deferens has only 2 or 3 turns. ] 
L. maculatum, M.-Edw. (N.W. Eur., Med.) [Vas def. has 12 turns.] 
. marginatum, ¥. Dr. (Med.) 

. coriaceum, Vv. Dr. (Med.) 

. gelatinosum, M.-Edw. (N.W. Eur., Med.) 
. granulosum, v. Dr. (Med.) 

asperum, M.-Edw. (N.W. Eur., Med.) 

. dentatum, D. Valle. (Med.) 

. ecaratum, Grube. (Med.) 

tridentatum, v. Dr. (Med.) 

durum, M.-Kdw. (N.W. Eur., Med.) 

. perspicuum, Giard. (N.W. Eur.) 
perforatum, Giard. (N.W. Eur.) 

tonga, Herdm. (S. Pac.) 

Moseleyi, Herdm. (Mal.) 

speciosum, Herdm. (S. Atl.) 

annectens, Herdm. (S. Atl.) 

tenue, Herdm. (S. Pac., N. Atl.) 
propinguum, Herdm. (Mag.) 

neglectuim, Herdm. (?) 

albidum, Verr, (E.N. Am., Atl.) 
luteolum, Verr. (EH. N. Am.) 

subflavum, Herdm. (A. Arct.) 

L. Jeffreysi, Herdm. (A. Atl.) 

L. Carpenteri, Herdm. (?N. Atl.) 

L. Thomsoni, Herdm. (?N. Atl.) 

L. Edwardsi, Herdm. (8. Atl.) 

LL. japonicum, Herdm. (Jap.) 

L. Jacksoni, Herdm. (Austr.) 

L. rubicundum, Herdm. (A. Arct.) [Colour yellow to rust-brown.] 
Tetradidemnum gigas, D. Valle. (Med.) 
Eucelium parasiticum, Giard. (N.W. Eur.) 


Be Bt tr ty a Bs se ss 


Euca@tivum, Savigny, 1816. 

Colony thin, incrusting ; common cloacal apertures visible, 
slit-like. 

Test filled with markedly stellate calcareous spicules. 

Mantle thin and transparent. 

Ascidiozooids with the branchial aperture circular or imper- 
fectly lobed ; atrial small, indistinct. 

Branchial sac with 6 rows of stigmata. 

Alimentary canal with a small swelling on the intestine behind 
the stomach. 

The only species that with certainty belongs to this genus is 
LINN. JOURN.— ZOOLOGY, VOL. XXIII. 45 
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Eucelium hospitiolum, Sav., from the Red Sea and the Mediter- 
ranean; but the following have been placed under Kucwlium :— 

E. ravum, Grube. (Med.) 

E. parasiticum, Giard, (N.W.Eur.) [A Leptoclinum.} 

E. croceum, Risso. (Med.) 

E. flavidum, Risso. (Med.) 

E. subgelatinosum, D. Ch. (Med.) 

E. roseum, D. Ch. (Med.) 


Family V. DIPLOSOMID&, Giard, 1871. 


Colony forming a thin incrusting layer, rarely thickened, never 
pedunculated. 

Systems irregular, usually inconspicuous. Common cloacal 
apertures usually visible. 

Ascidiozooids divided into two distinct regions, thorax and 
abdomen. 

Test soft and gelatinous, usually transparent, sometimes pig- 
mented, rarely containing calcareous spicules. Vascular ecto- 
dermal appendages provided with muscle fibres penetrating the 
test. 

Branchial sac large, with four rows of stigmata. 

Dorsal lamina represented by large languets. 

Alimentary canal extending behind the branchial sac. Stomach 
smooth-walled. 

Gonads behind the intestinal loop or on its right side. Testis 
forming more than one mass. Vas deferens not coiled spirally. 

Gemmation pyloric. Larva gemmiparous. 


There are two distinct genera :— 


With calcareous spicules in the test ........c0..see00s Diplosomoides. 
With no'spiculesinttheytestprcceessssnsieeceee en nsene {.... Diplosoma. 


DrerosomorpEs *, Herdman, 1886. 


Colony usually thin and incrusting, sometimes only slightly 
attached. 

Test gelatinous, sometimes firm externally, more or less opaque 
and of a whitish colour. Calcareous stellate spicules present in 
the superficial layer. Otherwise as Diplosoma. 


* Lahille has recently used this genus in a new and totally distinct sense, 
and therefore the species he refers to Diplosomoides are not related to my 
species, mi 
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There are two species known to me :— 


D. pseudoleptoclinum, v. Dr. 


| With a group of spicules on each side of thorax. [(Med.) 
With no such thoracic groups of spicules. D. molle, Herdm. (Mal.) 


Dretosoma *, Macdonald, 1858. 

Colony usually thin and incrusting, rarely thick. 

Systems irregular. Common cloacal apertures rounded. 

Ascidiozooids divided into thorax and abdomen. Branchial 
aperture usually 6-lobed, atrial a simple aperture. 

Test soft, gelatinous, usually transparent, sometimes pigmented, 
never with calcareous spicules. Containing muscular processes 
from the ascidiozooids. 

Branchial sac large, with four rows of stigmata. 

Alimentary canal moderately large. Stomach ellipsoidal and 
smooth-walled. 

Gonads close to the intestinal loop. Vas deferens straight. 

Gemmation pyloric. Larva gemmiparous. 


The following species (?) can be distinguished in the genus 
Diplosoma:— 


etc A PertUre GeIGHCM sacs cine. sss .<cesseceseescoscconrsessonseaseeoneesenne i 
Branchial aperture circular, lobes absent or small ..........cseceseereenes 2 
TRS § FONeRNGTNG!L  coscoongaunnosncaceinane D. spongiforme, Giard. (N.W. 

24 [Eur. & Med.) 
Mest not pigmented ..........ssccses-ses D., Macdonaldi, Herdm. (8. Atl.) 

1 Me OMy PMINg TACLUSLING. cnoccsecssnsc<e--<0sscnevsseunescaccccceccotenssoncnenanen 3 
(Clollorany tghn@)s, HIGSIINY oo50n0000000000500n HCH ee BRE RRRO EES HOO se Ep SeapaESudeoasocno Saco: 4 
Larva forms 2 ascidiozooids............ D. Rayneri, Macdon. (Austr.) 

3 Larva forms 3 ascidiozooids............ D, crystallinum, Giard. (N.W. 

[Eur. & Med.) 

4 Colour grey or dark green ............ D. chameleon, y. Dr. (Med.) 

Colour yellow-brown ..........s.sesseeeee D. carnosum, vy. Dr. (Med.) 


The following names have also been used for forms coming 
under this genus, but are either synonyms of some of the above 
or are so imperfectly known that they cannot be placed :— 


D. gelatinosum, M.-EKdw. (N.W. Eur.) 
D, Listerianum, Della Valle. (Med.) 
D, Koehlerianum, Lahille. (N.W. Eur.) 
D. punctatum, Forb. (N.W. Eur.) 

D, zosterarum, Jourdain. (N.W. Eur.) 
D. gyrosum, Grube. (Med.) 

D. Listeri, Labille. (N.W. Eur.) 


* Including Astellium, Giard; Brevistellium, Jourdain; Pscudodidemnum, 


Giard. 
45* 
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Family VI. CHLOCORMIDA, Herdman, 1886. 


Colony massive, deeply concave on the upper surface, not 
attached. 

Ascidiozooids large, scattered all over the surface. Branchial 
apertures 5-lobed. 

Test soft and gelatinous. Test-cells numerous. Calcareous 
spicules present in the outer layer of the colony. 

Branchial sac large and well developed. 

Dorsal lamina represented by a series of languets. 

Alimentary canal extending beyond the branchial sac pos- 
teriorly, but not forming a distinct abdomen. Stomach smooth- 
walled. 

Gonads hermaphrodite in the adult ascidiozooid. Testis com- 
posed of a number of pyriform vesicles, which join a spirally 
coiled vas deferens. 

This family contains the single genus Celocormus. 


Cae.Locormus, Herdman, 1886. 


Colony massive, but not attached ; deeply concave on the upper 
surface, so as to contain a large central cavity. 

Ascidiozooids large, not distinctly divided into regions ; 
branchial aperture 5-lobed. 

Test soft and gelatinous. Test-cells numerous and large. No 
biadder-cells. Calcareous spicules present in the superficial 
layer. 

Branchial sac large. Stigmata very long and narrow. 

Dorsal lamina represented by a series of long triangular 
languets. 

Tentacles well developed. 

Alimentary canal extending beyond the branchial sac pos- 
teriorly, but not forming a distinct abdomen. Stomach smooth- 
walled. 

Gonads not large. Ovary only present in the adult ascidiozooid. 
Testis formed of a number of spermatic vesicles. Vas deferens 
spirally coiled. 

One species, Celocormus Hualeyi, Herdm., from the 8. Atlantic 
at a depth of G00 fathoms. 
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Family VII. POLYSTYELIDA, Herdman, 1886. 


Colony massive or incrusting, sessile, rarely pedunculated, or 
formed of small masses connected by stolons. No common 
cloacal cavities present. 

Ascidiozooids large and usually short-bodied, rarely with a 
distinct abdomen. Both apertures 4-lubed, and opening directly 
to the exterior. 

Yest firm and cartilaginous. Matrix generally fibrillated, test- 
cells small and inconspicuous, bladder-cells rarely or never 
present. Vessels abundant, branched, and provided with dis- 
tinct terminal bulbs. 

Branchial sae large and well developed. Folds sometimes 
present. Internal longitudinal bars strong and fairly numerous. 

Dorsal lamina in the form of a plain membrane. 

Tentacles numerous, simple. 

Alimentary canal usually placed alongside the branchial sac, 
rarely extending beyond it posteriorly. 

Gonads in the form of polycarps attached to, or imbedded in, 
the mantle, and projecting into the peribranchial cavity. 

Gemmation effected by means of the vascular prolongations 
from the ascidiozooids into the common test (?). 


' The genera which have been referred to this family may be 
distinguished as follows :— 


Ascidiozooids projecting above surface of COLONY ........sseceseoereeeeeeees 1 
Ascidiozooids completely embedded in common test ..............cs00c08 2 
1 @Abdomenvasilongias the thorax .............-se-essasesae Thylacium. 
{No abdomen present ............ Miewasedssccsescascevesccesess Polystyela. 
9 J Colony formed of small masses united by stolons. Chorizocormus. 

2 { Colony not broken up into masses and stolons ............seeseeeneeeseeeees 3 
od Seer TUMIGie eR MEIMIASLVOLercn<nnscancassasconnnsunssesrssssannecacesecederaqeeee 4 
Colony Chi ANC MCLUBNE.......ccccrsrecccseseessiescerenses Synstyela. 

4 MMeStaITICHUSLECMWILMNESAMIG) cn. .c0002cs-cucseesaserscscossecenes Oculinaria *. 
| Test not (or very slightly) incrusted with sand..... ...... Goodsiria. 


THYLAcIUM, Carus, 1850. 
Colony formed of individuals projecting from a common fleshy 
base. 


* This genus is only imperfectly known. The description is insufficient. 
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Ascidiozooid having the body divided into thorax and abdomen. 
Branchial and atrial apertures 4-lobed. 

Two species have been briefly described, but I am unable at 
present to find any character which will separate them:—Z. Syl- 
vani, Carus (N.W. Eur.); 7. Normani, Alder (N.W. Eur.). 


PotysTYELa *, Giard, 1874. 
Colony consisting of a basal part from which the ascidiozooids 
project. 
Ascidiozooids not divided into thorax and abdomen (?). 
Only one species is known, Polystyela Lemirri, Giard, from the 
coast of France. 


CHorizocormus, Herdman, 1886. 


Colony consisting of a number of distinct masses of small size 
united by irregular branched stolons. 

Ascidiozooids placed either singly or in small groups in the 
test. When more than one are present, they do not project 
above the general level. The body is not divided into thorax 
and abdomen. 

Test relatively small in amount, slightly incrusted with sand. 
Test-cells few, and bladder-cells absent. Vessels present in the 
test and stolons. 

Branchial sac well developed. Rudimentary folds present. 
Internal longitudinal bars strong. 

Dorsal lamina in the form of a plain narrow membrane. 

Tentacles well developed. 

Alimentary canal not prolonged behind the branchial sac. 

Gonads in the form of polycarps. 

Only one species, Chorizocormus reticulatus, Herdm., has been 
described, but I have examined three other new species from 
Australia, so I include them in the following table :— 


With rudimentary folds in the branchial sac. 

C. reticulatus, Herdm, (A. Arct.) 
With no rudimentary foldsi-.....ess-s1sseeserneeeete anatase eee eee 
With more than 20 atrial tentacles. C. Sydneyensis, n. sp. (Austr.) 
Atrial tentacles not more than 20 2i.ce.csiasse-c-s0s-esssusuiaeeeee PE i: 2 
With 7 rows of stigmata, and 16 branchial tentacles. 

9 C. leucopheus, n. sp. (Austr.) 

With 10 rows of stigmata, and 10 branchial tentacles, 

C. subfuscus, n. sp. (Austr.) 


* Possibly not distinct from Thylaciwm. 
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SxNsTYELA, Giard, 1874. 


Colony thin and incrusting. 

Ascidiozooids large and closely placed, completely imbedded in 
the common test. Body not divided into thorax and abdomen. 

Test relatively small in amount. Matrix sometimes fibrillated ; 
test-cells small; bladder-cells absent; vessels present. 

Branchial sac well developed. Rudimentary folds present. 
Internal longitudinal bars well marked. 

Dorsal lamina in the form of a plain membrane. 

Tentacles well developed. 

Alimentary canal not prolonged behind the branchial sac. 
Stomach folded longitudinally. 

Gonads in the form of polycarps attached to the mantle. 


Two species of Synstyela are known :— 


Flesh-colour, marked with red......... S. variegata *, Ald, (N.W. Hur.) 
Light grey, with bluish and pink tints. [Mal.) 
S. incrustans, Herdm, (Mag. & 


Goopstria, Cunningham, 1871. 


Colony massive, sessile or pedunculated, not incrusted with 
sand. 

Ascidiozooids large and ovate in shape, completely imbedded 
in the common test; not divided into thorax and abdomen. 
Apertures 4-lobed, both on the anterior end. 

Test solid, cartilaginous, not sandy. Matrix delicately fibril- 
lated. Vessels present. 

Branchial sac well developed; folds present, rudimentary, or 
absent ; internal longitudinal bars always present. 

Dorsal lamina in the form of a plain membrane. 

Alimentary canal not prolonged behind the branchial sac. 
Stomach folded longitudinally. 

Gonads in the form of polycarps. 


The species of Goodsiria may be distinguished thus :— 


G. lapidosa, un. sp. a 


Test somewhat sandy ; ascidiozooids elongated. 
Test not sandy ; ascidiozooids rounded .......sscsseecressssensseeetseeseesees 


* Possibly Giard’s Synstyela from the French coast may be distinct from this 
British species. 
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Branchial sac folded ; colony discoid. G. placenta, Herdm. (S. Atl.) 
Branchial sac not folded; colony not discoid .........c.secsesrecseveeseees 


{ei rounded or pyriform, pedunculated. [ Mag.) 


1 


G. pedunculata, Herdm. (8. Atl., 


Colony elongated or irregular, sessile. 
G. coccinea, Cunn. (Mag.) 


Ocutinanrta, Gray, 1868. 


Colony massive, erect, elongated. 

Test solid, containing sand-grains. 

Ascidiozooids completely imbedded in the test. 

This imperfectly described genus contains a single species, 
Oculinaria australis, Gray, from the western coast of Australia. 


Suborder III. ASOIDI4A LUCIZ, Sav., 1816. 
(Asc. SALPIFORMES, Auct.), 


This group contains free-swimming pelagic Ascidians which 
reproduce by gemmation so as to produce colonies having the 
form of a hollow cylinder closed at one end. The ascidiozooids 
forming the colony are embedded in the common test in such a 
manner that the branchial apertures all open on the outer sur- 
face, and the atrial apertures on the inner surface next to the 
centra] cavity of the colony. The first four ascidiozooids are 
produced by gemmation from a rudimentary larva (the cyatho- 
zooid) developed sexually. 

The Ascidiz Lucie include a single family, the Pyrosomide, 
containing one well-marked genus, Pyrosoma. 


Family PYROSOMIDA, 7. &. Jones, 1848. 


Colony free-swimming, and having the form of a hollow cylinder 
closed at one end. 

Systems—only one present, the terminal aperture of the colony 
being the common cloacal opening. 

Ascidiozooids elongated antero-posteriorly, and placed in a 
single layer with their branchial apertures opening on the surface 
of the colony, and their atrial apertures into the axial tube or 
common cioaca. Body of ascidiozooid not divided externally 
into regions. - Apertures not lobed. 

fest gelatinous and transparent, containing no spicules, but 
many small cells. 

Branchial sac well developed, seth foldede Consisting of 
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numerous transverse vessels separated by narrow slits (the stig- 
mata) and numerous internal longitudinal bars. 

Tentacles present; simple. 

Dorsal lamina in the form of languets. 

Alimentary canal placed posteriorly to the branchial sac. 

Gonads situated in the wall of the peribranchial cavity, pos- 
terior to the branchial sac. The embryo becomes a rudimentary 
larva (the cyathozooid), which gives rise to the first ascidiozooids 
of the colony. 

Gemmation takes place from a ventral and poses placed 
stolon. 


This family contains the single genus Pyrosoma, which may be 
characterized as follows :— 


Prrosoma, Péron, 1804. 

Pans free-swimming, and having the form of a cylinder with 
a large axial cavity closed at one end and open at: the other. 

Systems—only one present, the terminal aperture of the colony 
being the single common cloacal opening, and the axial cavity 
the common cloaca. 

Ascidiozvoids elongated antero-posteriorly, and placed in a 
single layer with their anterior ends external and their posterior 
ends internal. Branchial apertures anterior, opening on the 
surface of the colony. Atrial apertures posterior, opening into 
the centrally-placed common cloaca. Body not divided ex- 
ternally into thorax and abdomen. Apertures not lobed. 

Test gelatinous and transparent, containing numerous stellate 
branched cells. 

Branchial sac well developed, not folded, and not extending to 
the posterior end of the body. Vessels of two kinds—trans- 
verse vessels which are numerous and closely placed, leaving 
elongated slits between, which are directed transversely to the 
antero-posterior axis of the body; and longitudinal vessels, 
which are not quite so numerous, and cross the transverse vessels 
so as to form small quadrangular meshes. 

Tentacles simple, one ventrally placed larger than the rest. 

Dorsal lamina represented by a series of eight or more taper- 
ing languets. 

Dorsal tubercle with a simple aperture. 

Alimentary canal short and simple, placed posteriorly to the 
branchial sac. 
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‘Gonads hermaphrodite, placed posteriorly to the branchial sae, 
in diverticula of the peribranchial cavity. 

Gemmation from a ventrally-placed stolon formed at the 
posterior end of the endostyle. 


The following is a scheme of the known species of Pyrosoma. 
P. atlanticum and P. giganteum are, however, such closely related 
forms, that a number of characters have to be taken into account 
in distinguishing between them. I know of no one good 
character by which these two species can be separated :— 


P. elegans, Les. (Atl., Med.) 
Ascidiozooids arranged irrep ularly). ..eceesesannes cess sesse< se eee eset eee enneae 


Surface of the colony provided with short sharp spines only. 
1 


Ascidiozooids arranged in regular verticils. 


P. spinosum, Herdm. (Atl.) 
Surface of the colony provided with large processes of the test ......... 2 


Colony conical, processes of test subulate or conical. 
P. atlanticum, Péron. (Atl.) 
Colony cylindrical, processes of test flattened and lanceolate at their 
free CNS: ccscscvccsacsssscnseeentenees P, giganteum*, Les. (Atl., Med., 
[A. Arct., Mal.) 


Order IT. THALIACEA (Sav.), v. d. Hoeven. 


The Thaliacea are free-swimming pelagic forms, which may be 
either simple or compound, and, in the adult, are never provided 
with a tail or a notochord. 

_ The test is permanent, and may be either well developed or 
very slight. 

The musculature of the mantle is in the form of more or less 
complete circular bands, by the contraction of which locomotion 
is effected. 

The branchial sac has either two large or many small apertures 
(stigmata), leading to a single peribranchial cavity which com- 
municates with the exterior by the atrial aperture. 

The anus opens into the peribranchial cavity. 

Alternation of generations occurs in the life-history, and may 
be complicated by polymorphism. 


This order includes all the pelagic Tunicata with the exception 
of Pyrosoma and the Appendiculariide. It seems a natural 


* It must be remembered that P, gigantewm is not the largest species, 
P. spinosum, discovered during the ‘ Challenger’ Expedition, is many times 
larger than Lesueur’s species, 
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well-defined group, characterized amongst the free-swimming 
forms by the absence of a tail and a notochord in the adult, and 
by the occurrence of alternation of generations in the Jife-history. 
Temporary colonies may be formed at one stage in the life- 
history, but they never increase in size by gemmation from the 
ascidiozooids, which eventually separate from one another. This, 
along with the alternation of generations, distinguishes the 
Thaliacea from the Ascidiz Lucie Salpiformes), and the absence 
of a tail and notochord separates them from the Larvacea. 

The Thaliacea may be divided into two groups, the Cyclomy- 
aria and the Hemimyaria. 


Suborder I. CYCLOMYARTIA (Krohn), Uljanin, 1884. 


Free-swimming pelagic forms which exhibit alternation of 
generations in their life-history, but never form permanent 
colonies. 

The body is cask-shaped, with the branchial and atrial apertures 
at the opposite ends. The test is more or less well-developed. 

The mantle has its musculature in the form of circular bands 
surrounding the body. 

The branchial sac is fairly large, occupying the anterior half 
or more of the body. It has distinct walls, and the small slit- 
like stigmata are usually present in its posterior part only. The 
peribranchial cavity is mainly posterior to the branchial sac. 

The alimentary canal is placed close to the posterior end of the 
branchial sac. 

Hermaphrodite reproductive organs are placed ventrally near 
the intestine. 

The sexual generation in the life-history is always polymor- 
phic. 

This suborder contains a single family only. 


Family DOLIOLIDA, Keferstein, 1862. 


Body free, more or less barrel-shaped ; branchial and atrial 
apertures terminal and Jobed. 

Test rather slightly developed. 

Mantle containing transverse muscle-bands, which form hoops 
surrounding the body. 

Branchial sac well developed. Stigmata not numerous, gene- 
rally placed far back. 

Dorsal lamina and tentacles absent. 
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Alimentary canal at the posterior end of the branchial sac. 

Gonads hermaphrodite. 

Gemmation takes place. 

Life-history complicated by alternation of generations and 
polymorphism. 

This family contains two genera, which may be distinguished 
as follows :— 


All the muscles in the form of encircling hoops ............ Doliolum. 
The musculature reduced to 2 hoops at each end and two lateral 
S-shaped bands ......ccsccsscssnesceserenscoesscessenarcoseesas Anchinia. 


Doxioitum, Quoy and Gaimard, 1835. 

Body always more or less barrel-shaped, not attached, and 
never forming a colony. Branchial aperture at the anterior end, 
atrial at the posterior, both surrounded by lobes. 

Test very thin, containing no test-cells. 

Mantle containing well-developed, transversely arranged 
muscle-bands, which in the fully developed sexual animal are 
always eight in number. They surround the body like hoops. 

Branchial sac usually of moderate size, occupying the anterior 
half or three-quarters of the body. Its wall contains transverse 
and fine longitudinal vessels, separated by stigmata, but no 
internal longitudinal bars, and it is never folded. The stigmata 
are placed transversely, and vary in number from five to fifty or 
more on each side of the sac. 

Dorsal lamina and tentacles absent. 

Nerve-ganglion placed in the median dorsal line, a little ante- 
rior to the middle of the body, and between the third and fourth 
muscle-bands. 

Dorsal tubercle placed some distance in front of the nerve- 
ganglion, and surrounded by the spirally-coiled dorsal ends of 
the peripharyngeal bands. 

Alimentary canal placed ventrally, behind the branchial sac. 

Gonads ventral, opening into the peribranchial cavity near to 
the anus. 

A tailed larva is formed, which develops into an asexual form, 
the blastozooid, the buds from which are polymorphic, giving 
rise to (a) nutritive forms, the gastrozooids; (0) foster-forms, 
the phorozooids ; and (c) reproductive forms, the gonozooids. 
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Nine species of Doliolum are known, which may be distin- 
guished as follows :— 


Branchial sac with only a few stigmata at its posterior end, forming 


PRSPEMPVENIIC .......cceccsesesseseesseoneseneaetansa ss cess eee Een eeaemee 
Branchial sac with numerous stigmata extending along the greater 
part of its length, and forming a curved line ...... ....ccsscoeseeseoees 
z { Only 5 pairs of stigmata............... D.rarum, Grobben. (Med.) 
At least 10 pairs of stigmata .............. doe nesadseeesieaseneeeteneceereeteee 
3 { 10-12 pairs of stigmata ............... D. Miilleri, Kr. (Med.) 
EX Paira Gt StIGMAtA ..........0000000s D. Krohni, Herdm. (8S. Pac.) 

o { Stigmata starting dorsally near the Ist muscle-band .......s0...seseeseee 4 
“ | No stigmata reaching to the Ist muscle-band dorsally............sees008e8 5 
Stigmata reaching to the Ist muscle-band ventrally. [ Med.) 

D. Ehrenbergi, Ky. (8. Pac., Atl, 
No stigmata in front of the 3rd muscle-band ventrally. 
D. affine, Herdm. (Pac.) 
p { Stigmata starting dorsally about the 2nd muscle-band.........:sseeeee 6 
Stigmata starting dorsally behind the 35rd muscle-band .............00668 i 


Stigmata reaching back to the 5th muscle-band. 
D. Challengeri, Herdm. (Pac.) 
Stigmata reaching back to the 6th muscle-band. [& Atl.) 
D. denticulatum, Q.& G. (S. Pac. 


oo reaching only to the 5th muscle-band ventrally. 


D. Gegenbauri, Ulj. (Austr., Med.) 
Stigmata reaching nearly to the 4th muscle-band ventrally. 
D. tritonis, Herdm. (N. Atl.) 


ie 


Ancuinia* (Eschscholtz, 1835), C. Vogt. 


Body rounded, somewhat elongated dorso-ventrally, not 
attached, and not formingacolony. Branchial aperture anterior, 
atrial posterior, both lobed. 

Test well developed, containing branched test-cells. 

Mantle having only 2 anterior and 2 posterior ring-like muscle- 
bands, and an S-shaped band on each side in the middle. 

Branchial sac having only an oblique row of stigmata at its 
posterior end. 

Alimentary canal forming a U-shaped loop. 

Gonads placed on the right side of the body. 

The life-history, so far as is known, is similar to that of 
Doliolum, but the three forms of the polymorphic sexual gene- 
ration do not occur together on one stolon or outgrowth, but are 
produced successively: 


There is only one species known, Anchinia rubra, Vogt, from 
the Mediterranean. 


* The Doliopsis of C. Vogt. 
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Suborder Il. HEMIMYARTA, Herdman, 1888. 


Free-swimming pelagic forms which exhibit alternation of 
generations in their life-history, and in the sexual condition form 
temporary colonies. 

The body is more or less fusiform, with the long axis antero- 
posterior, and the branchial and atrial apertures nearly terminal. 

The test is well developed. 

The musculature of the mantle is in the form of a series of 
transversely-running bands, which do not form complete and 
independent rings, as in the Cyclomyaria. The branchial and 
peribranchial cavities form a continuous space in the interior of 
the body, opening externally by the branchial and atrial apertures, 
and traversed obliquely from the dorsal and anterior end to 
the ventral and posterior by a long narrow vascular band which 
represents the dorsal lamina, the dorsal blood-vessel, and the 
neighbouring part of the dorsal edge of the branchial sac of an 
ordinary Ascidian. 

The alimentary canal is placed ventrally. It may be either 
stretched out, so as to extend for some distance anteriorly, or, as is 
more usual, be concentrated to form, along with the reproductive 
organs, a rounded opaque mass near the posterior end of the 
body, known as the visceral mass or “nucleus.” 

The embryonic development is direct, no tailed larva being 
formed. 

This suborder includes two very distinct families, the Salpide, 
which contains the typical members of the group, and the Octa- 
cuemide, including a single very remarkable form (Octacnemus 
bythius, Moseley), which in some respects does not couform with 
tlie characters given above. 


Family I. SALPIDA, Forbes, 1853. 


Body not attached, elongated; branchial and atrial apertures 
at the opposite ends. 

Test well developed, gelatinous or cartilaginous. 

Mantle with well-marked muscle-bands, which, however, do 
not form complete rings, but are wanting ventrally. 

Branchial and peribranchial cavities forming a large central 
space opening to the exterior at both ends. Side walls of branchial 
sac not developed. At most only a few imperfect or rudimentary 
stigmata found along the-dorsal edge. 
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Dorsal lamina in the form of avascular ciliated band traversing 
the central cavity obliquely. 

Alimentary canal usually forming a small coiled mass placed 
posteriorly and ventrally. 

Gonads hermaphrodite, but ova and spermatozoa not mature 
together. 

Reproduction also takes place by gemmation, and alternation 
of generations occurs in the life-history. 

The embryo developsin an incubatory pouch. No tailed larva 
is formed. 


This family includes two very distinct groups of species usually 
recognized as the genera Salpaand Cyclosalpa; but Lahille has 
recently broken the former up into four sections or subgenera, 
and I believe it will be convenient to follow that course. 


Alimentary canal extended, no “ nucleus,” “ chains” circular. 
Cyclosalpa. 
Alimentary canal coiled to form a “ nucleus,” “chains” ribbon-like ... 1 
1 { Several embryos formed at a time ..........:sesseesseeeeresererees Jasis. 
{ BRISROM EV OLOMEY: GCA) BIIO ..6+.sc0ccecteesesressseeessessonsesierscnens eoeweeeeee 2 
PMN CEM YO CCOVCECQ grec cosscssvacscetsessssiosssseesessnvecceceseeses Salpa. 
BUM Cec T ey OR DORCU ters is-ssnssncwenceseceesosssnson s¥Qdeils. saeyasasaeeearn 
3 { The dorsal lamina or “ gill” having only ciliated bands...... Thalia. 
The “gill” having rudimentary stigmata ............cessseeneres Pegea. 


Crctosanpa, Blainville, 1827. 


Alimentary canal running antero-posteriorly, and not coiled 
up to form a “ nucleus.” 

Gemmation results in the formation of a chain of aggregated 
forms attached together in a circle. 

In other particulars like Salpa. 

This genus contains the following three species :— 


With linear pigmented bands on dorsal edge. 
C. pinnata, Forsk, (Atl., Pac., Med.) 
SMPR TER SUIC MENUS Jy. . 00. 5ccuncecaes sovevnecesssugvenssoscssbunensda+s ego 


Aggregated form hasatrial aperture terminal, posterior. Solitary form 
with no longitudinal muscles C. affinis, Cham. (Atl, Pac., Med.) 
Aggregated form has atrial aperture dorsal. Solitary form with four 
longitudinal muscles ............ C. dolichosoma-virgula, Yod.-Vogt. 

[(Med.) 


Satra, Forskal, 1775. 
Body not attached, elongated, with the apertures at the oppo- 
site ends. 
Test gelatinous or cartilaginous ; transparent. 
Mantle with muscle-bands which are more or less incomplete 
ventrally. 


646 -PROF. W. A. HERDMAN’S REVISED 


Branchial sae opening freely into the peribranchial cavity ; 
no lateral walls ; at most some rudimentary stigmata along dorsal 
edge. 

Dorsal lamina in the form of a vascular band marking the 
junction of branchial and atrial sacs. 

Alimentary canal coiled up to form a small opaque mass placed 
posteriorly and ventrally, and usually known as the “ nucleus.” 

Chain of aggregated forms in the shape of an elongated ribbon- 
like band. 

One embryo developed at a time, and covered. 

This genus has had a number of species referred to it, amongst 
which the followiug are sufficiently known to be distinguished :— 


S. punctata, Forsk. (AtL., Med.) 
Aggregate forms with 5 or 6 muscle-bands .............cssoscsereronceraese 


Aggregate forms with 5 muscle-bands. 
1 


| Aggregate forms with only 4 transverse muscle-bands. 


S. cylindrica, Cuv. (Atl., Pac, A. Ay) 
Ageregate forms with 6 muscle-bands) s...-«:-ese-sesesosee+sesereeeetnenee 
Descending branches of 4th and 5th muscles approximated on n each side, 
S. runcinata-fusiformis,Cham.-Cuy. (Atl., Med., Pac., I. O., Mal., A. Arct.) 
Descending branches of 4th and 5th muscles not appr oximated. 
8. africana-maxima*, Forsk. (Atl., Ind. O., Med., A. Arct.) 

The solitary form of S. runcinata-fusiformis is easily distin- 
guished by the short spinose projections from the posterior end ; 
while S. cylindrica and S. africana-maxima (which have no such _ 
processes) differ from one another in their muscles, those of the 
latter species being all parallel, while in S. cylindrica the four 


anterior approximate dorsally. 


THatta, Blumenbach, 1810. 

Branchial sac having only ciliated bands along its dorsal edge. 

Alimentary canal closely coiled up to form a “ nucleus.” 

Gemmation results in a ribbou-like band of aggregated forms. 

Single embryo develops at a time. It is not covered. 

In other particulars like Salpa. 

This section includes only the species Thalia democratica- 
mucronatay, Forsk. (AtL, Pac., Ind. O., Med., Mal., Austr.), and 
the variety flagellifera, Traust. (Atl. and Ind. O.), distinguished 
by the very long tapering processes at the posterior end of the 
body in the solitary form. 

* Salpa mollis, Herdm. (S. Pac.), is probably allied to this species, but 


cannot be placed with certainty. 
t Salpa nitida, Herdm. (Pac.), is probably closely related to this species. 
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PeaEa, Savigny, 1816. 


Branchial sac having rudimentary stigmata on its dorsal 
edge, alongside the dorsal lamina. 

Alimentary canal coiled up to form a “ nucleus.” 

Gemmation results in a ribbon-like band of aggregated forms. 

Single embryo develops at a time. It is not covered. 

In other particulars like Salpa. : 

This section contains the single species Pegea scutigera- 
confederata*, Cuv.-Forsk. (Atl., Pac., Ind. O., Med.). 


Tasist (Savigny, 1816), Lahille, 1890. 


Alimentary canal closely coiled up to form a “ nucleus.” 
Gemmation results in a ribbon-like band of aggregated forms. 
Embryos 2 or 3 in number at a time. 

In other particulars like Salpa. 

This section includes three species :— 


( With no large appendages at posterior end in solitary form. Aggre- 
| gated form with anterior end narrower than posterior. 
| I. cordiformis-zonaria, Pe & G.-Pall. 
[(Atl., Ind. O., Pac., Med.) 
With a pair of large appendages at posterior end in sol. form. 
| Agg. form with anterior end Wide .....cssccsssssecssessscssseeeseeseecsens 1 
( Appendages plain, directed laterally, no longit. ridgeson test. Agg. 
| form with aperts.terminal. J: costata-Tilesii, Q. & G.-Cuv. (Atl) 
14 [Ind. O., Pac., Med.) 
| Appendages serrated, directed posteriorly and terminating longitudinal 
| ridges of test. Age. form with apertures dorsal .........:::scccescentes 2 
Muscle-bands wider than the interspaces in agg. form, 
9 I, hexagonat, Q. & G. (Pae., Ind. O.) 
Muscle-bands much narrower than interspaces ; only agg. form known. 
I. nitida, Herdm. (Pac.) 


Most of the remaining species of Salpide which have been de- 
scribed or figured have been shown by Traustedt, or others, to 


* Salpa quadrata, Herdm. (N. Atl.), appears to be closely related to this 
species. The single ‘Challenger’ specimen (sol. form) had a remarkable club- 
shaped dorsal lamina; but that may be an individual abnormality. 

t This, however, is not the Jaszs of Savigny, the type of which was Salpa 
eylindrica. 

t Salpa musculosa, Herdm. (Atl.), and S. echinata, Herdm. (Atl., Pac.), are 
probably clcsely allied to this species; but as the condition of their embryos is 
not known, they cannot be placed with certainty in this genus. ‘The solitary 
forms only are known, and they differ in several particulars from that of 
Lasis heragona. 


LINN. VOU. XXIIT. 46 
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be more or less certainly synonyms of one or other of the pre- 
ceding species. The following, however, are imperfectly known, 
and still in doubtful case, and may some of them be distinet 
species :— 

Salpa antarctica, Meyen. (A. Arct.) 

S. antheliphora, Pér: & Les, (Atl.) 

S. aspera, Oham. (N. Pac.) 

S. bicornis, Cham. (Mal.) 

S. cerulea, D. Ch. (Med.) 

S. dubia, Cham. (N. Pac.) 

8. emarginata, Q. & G. (Pac.) 

S. herculea, Dall. (N. Atl.) 

S. informis, Q. & G. (Pae.) 

8. pyramidalis, Less.” (?) 

S. rhomboides, Q. & G. (Pac.) 

S, rubrolineata, Less. (?) 

S. tricuspida, Less. (?) 

S. tricuspidata, Q. & G. (Pac.) 

S. vaginata, Cham, (Mal.) 


Family 1]. OCTACNEMIDZ, Herdman, 1888. 


Body flattened antero-posteriorly (?), probably attached. 

Test gelatinous, thin, transparent. 

Branchial sae with no stigmata or openings into the peri- 
branchial cavity. 

Alimentary canal placed dorsally and posteriorly ; coiled up 
along with the reproductive organs to form a visceral mass or 
“nucleus.” 

Life-history unknown. 

This family contains only the remarkable deep-sea genus 
Octacnemus, discovered during the ‘ Challenger ’ Expedition. 


Ocracnemus, Moseley, 1876 (Herdman, 1888). 


Body flattened antero-posteriorly (?), probably attached by the 
posterior end. Margins of body prolonged to form 8 conical 
radiating processes. 

Test gelatinous, thin, transparent. 

Mantle slight. Musculature in the form of narrow muscle- 
bands, which are mainly confined to the conical processes 

Branchial sac with its length directed dorso-ventrally, and having 
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merely imperforate pits in its walls, and no direct connection 
with the peribranchial cavity. 

Dorsal lamina unrepresented. 

Alimentary canal coiled up along with the reproductive organs 
to form a visceral mass (the “ nucleus”), placed at the dorsal edge 
of the posterior end of the body. 

Gonads hermaphrodite. 

This genus contains the very aberrant abyssal form Octaenemus 
bythius, Moseley, obtained during the ‘ Challenger’ Expedition in 
the South Pacific from depths of 1070 and 2160 fathoms. 


Order III. LARVACEA, Herdman, 1882. 


The Larvacea, or Copelata(Gegenb.), are free-swimming pelagic 
forms, provided with a large locomotor appendage (the “ tail”), in 
which there is a skeletal axis (the urochord). 

A relatively large test (the “ Haus”) is furmed with great 
rapidity as a secretion from the surface of the ectoderm; it is, 
however, merely a temporary structure which may be cast off and 
afterwards replaced by another. 

The branchial sac is simply an enlarged pharynx with two 
ventral ciliated openings (stigmata) leading to the exterior. 
These open independently on the ventral surface. There is no 
separate peribranchial cavity: 

The nervous system consists of a large anterior and dor- 
sally placed ganglion, and a long nerve-cord with smaller ganglia, 
stretching backwards from it over the alimentary canal to reach 
the tail, along which it runs on the left side of the urochord. 

The alimentary canal lies behind the branchial sac, aud the 
anus opens ventrally on the surface of the body in frout of the 
stigmata (or atriopores). 

The gonads are placed at the posterior end of the body. 

Gemmation does not take place, and alternation of generations 
and metamorphosis do not occur in the life-history. 

This group contains a single family, the Appendiculariida, all 
minute tailed free-swimming forms, which have undergone com- 
paratively little degeneration, and consequently correspond more 
nearly to the tailed-larval condition than to the adult forms of 


the other groups of Tunicata. 
46* 
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Family APPENDICULARIIDA, Bronn, 1862. 


Body more or less ovate, with the longer axis antero-posterior, 
and having a large appendage (the tail) attached to the ventral 
surface. The branchial aperture is anterior. 

Test periodically developed into a very large investing-c apsule, 
which is after a time cast off from the body. 

Branchial sac is simple, and has only two openings, which are 
placed one on each side of the ventral edge, and lead to separate 
atrial apertures. 

Nervous system consists of a large ganglionic mass placed 
dorsally near the anterior part of the body, and a nerve-cord with 
ganglionic thickenings which is continued posteriorly and ventrally 
into the appendage. 

Alimentary canal lies posterior to the branchial sac. The 
anus opens on the exterior of the body. 

Gonads, like the anus, independent of the atrial apertures. 


This family contains five genera *, which may be distinguished 
thus :— 


No heart, no endostyle, pharynx with 4 rows of ciliated processes. 
Kowalevskia. 
Heart and endostyle, no such processes in pharynx ...... .....ceseceseeeee 1 
on mes and divided into two parts ; fold of integument forming 
1 & OOD Miriescsniecceccsssuccosseseeerecteenccesdarcet cee cneee Fritillaria. 
9 { Bac compact, short; no hood .....cccscesessessersaneansar ass) een 2 
Rectum enormous, tail moderately long ........ . Appendicularia. 
Rectum not very large, tail very long..........0...cs00+.-s00sesesesscesseuser 3 
Body ovoid, not depressed.........csccssecorsrerccssesssooees Oikopleura. 
Body rhomboid, GOPressed) sa<.+55.ca.csncaceomanaseneceaeamee Stegosoma. 


APPENDICULARIA (Cham. 1821), Fol, 1874. 


Body contracted, depressed anteriorly, swollen posteriorly. 
No fold of integument forming a hood is présent. 

Tail moderate, measuring twice to thrice the length of the body. 

Endostyle slightly curved. 

Rectum enormous, larger than stomach and intestine together. 


* Vexillaria, J. Miller, is a synonym of Oikopleura, and Hurycercus, Busch 
of Fritillaria. A remarkable form was described (no name) by Moss in 1871 
as having stigmata in the wall of its branchial sac. If that is correct, and if 
the form really belongs to this family, it ought to be placed in a genus by 
itself. I would suggest for it the name Mossia dolioloides. 
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Probably this genus, in the restricted sense, contains only two 
or three species. The only one sufficiently described is Appendi- 
cularia sicula, Fol (Med.). 


OrKorLEvRA (Mertens, 1831), Fol, 1872. 

Body ovoid, contracted ; no hood present. 

Tail long, measuring from thrice to four and a half times the 
length of the body. It is about four to six times as long as it is 
broad. 

Endostyle straight. 


The following are the better-known species of this genus. A 
number of others which have been named or referred to cannot 
be placed. The first-known species was Oikopleura Chamissonis, 
Mertens (N. Pac.). Another form frequently referred to is 
O. flabellum, J. Mill. 


ieee otias” almost globular ..........0:.0+ccise=:-02ssnesesdeegeeeneeeeeeeeee 1 
ihe “Haus” not globular, usually ovate ....-.......sa<.cccesseuererecsenees 2 
With a pre-anal fold of integument ... O. spissa, Fol. (Med.) 

NYitn no pre-Anal TOL .......2..s-cessasese O. speciosa, Hisen. (N.W. Eur.) 

g { Stomach and intestine of a bluish or violet colour.............sssceesseeees 3 
Alimentary canal not blue or violet ...........ssscccssesesssceessserseeseenes 4 

3 Socal mnie Onl weeps sscssscsscescese oe O. dioica, Fol. (Atl. & Med.) 
BodviO ZOO mM ONT ces.cscncercossse= O. cerulescens, Geg. (Med.) 

4 ESO ClvmlGLOE-s INTs ON tee. .s-cssos0se-veeneosececunceac estes teeetee tee neeteteenee 
Body about 4 mm. long ..............000 O. cophocerca, Geg. (Med.) 

5 Pe OdvsleSinanieg ONT Mia rsstc.c-<eare.ccasseros O. rufescens, Fol, (Atl., Med.) 
PSC UP EIT TONG 6c. s..ssnccsercecenscsancessuentcaecasseseevacn en eee ee 
Body elongated, narrow, tail rather wide, mouth directed upwards, 

G O. fusiformis, Fol. (Atl., Med.) 

>) Body ovato-elongate, tail very narrow, mouth directed forwards. 

3 O. albicans, Leuck.. (Med.) 


Sregosoma, Chun, 1888. 


Body rhomboid, depressed. 

Endostyle moderately large. 

Stomach and intestine forming an arch over the liver. 
This contains a single form named by Chun. 


Faritinparr (Q. § G. 1833), Fol, 1872. 


Body elongated, more or less constricted in the middle where 
the tail is attached. <A fold of integument on the front of the 
body forms a “hood.” 

Tail short and wide, about once anda half as luug as the body. 

Endostyle curved. 
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The species which are sufficiently known can be distinguished 
thus :— 


The tail bifurcated at its extremity............ sess eseecenees Popoarsdnbonws0: 1 
Mail not forked secesece.. sesso eer >< sesetacnne neeetee ss neem ee eet eee 2 


With long posterior processes, forks of tail not narrow. 
F. furcata, Vogt. (Med.) 
With short posterior processes, forks of tail narrow. 
F. megachile, Fol. (Med.) 
Body bent at an angle, mouth 6-lobed. F. formica, Fol. (Med.) 
Body straight, mouth not lobed ..........ccccccosscsenssnseesesesesceesersrees 
Body 2°25 mm. long, stinging-cells in integument. 


i 


F’, urticans, Fol. (Med.) 
Body 1:15 mm. long, no stinging-cells... F. haplostoma*, Fol. (Med.) 


Kowatevskta f, Fol, 1872. 


Body ovoid, truncated anteriorly. 

Tail large, lanceolate and pointed. 

Endostyle and heart absent. 

Pharynx with four rows of ciliated processes. 
Intestine absent, except the rectum. 


This remarkable genus contains a single species, Kowalevskia 
tenuis, Fol, from the Mediterranean. 


Appendiculariide have been found in nearly all seas of the 
world; but most of the forms recorded or preserved cannot 
now be referred to their proper species. 


* Appendicularia acrocerca of Gegenbaur. 
t This genus has such exceptional characters, that it might be separated from 
the Appendiculariide as a distinct family. 


